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Just get one of these Compaq Presario Internet PCs. At the touch of a button, you're ready to go. 
These latest Compaq Presario PCs don't just offer the usual groundbreaking technology. They also allow you to 
realize the full potential of the Internet. With a rewarding start: a $100 rebate" when you sign up for a 50-hour 
free trial of Compaq Easy Internet Access. Plus, we've teamed up with more than 20 leading Internet brands, 
like My Yahoo!, to give you customizable news, sports, weather, and financial information. And with our unique 


Easy Access Internet Keyboard, you can get all that information — at the touch of a button. There's no better 


value anywhere. So contact your retailer or call us direct. And bring the world's best-selling computer home today. 


Compaq Presario 


51749 52349 
= $100 mail-in rebate" y = $100 mail-in rebate” = $100 mail-in rebate” 
t t 
$1649 (with Monitor) $2449 (with Monitor) 82249 (with Monitor) | $3299 : Fel Monitor) 
* Intel* Pentium” Il Processor, 300MHz * Intel Pentium II Processor, 400MHz * Intel Pentium i Processor, 350MHz * Intel Pentium II Processor, 400MHz 
* 8.0 GB Hard Drive * 8.0 GB Hard Drive * 8.0 GB Ultra DMA Hard Drive * 12.0 GB Ultra DMA Hard Drive" 
* 64 MB SyncDRAM expandable . 96 MB SyncDRAM expandable . 64 MB SyncDRAM expandable . 128 MB SyncDRAM expandable 
to 256 MB to 384 MB to 384 MB to 384 MB 
* 100 MB lomega Zip Built-in" drive * 100 MB lomega Zip Built-in drive * 100 MB lomega Zip Built-in drive. * 100 MB lomega Zip Built-in drive 
* 56K ITU v.90 Modem’ * 56K ITU v.90 Modem * 56K ITU v.90 Modem" * 56K ITU v.90 Modem’ 
* 32X MAX CD-ROM Drive’ * 2nd-Generation DVD-ROM Drive’ * 2nd-Generation DVD-ROM Drive’ | e 2nd-Generation DVD-ROM Drive’ 
* 2X AGP Graphics w/2 MB SGRAM * 10Mbps Ethernet port, Cable * 10Mbps Ethernet port, Cable. | © 10Mbps Ethernet port, Cable 
© Creativity Action Center 2USB/1 Modem Ready Modem Ready | Modem Ready 
Game Port. * 2X AGP Graphics w/4 MB SGRAM * 2X AGP Card w/4 MB SGRAM * 2X AGP Card w/ MB SGRAM 
* Aureal A3D Interactive Sound * Creativity Action Center 2USB/1 * Digital Creativity Imaging Center w/1394 | Digital Creativity Imaging Center w/1394 
* Easy Access Internet Keyboard Game Port. * PCI Audio with 360° Positional Sound * PCI Audio with 360° Positional Sound 
* Microsoft® Windows"98 * Aureal A3D Interactive Sound * Easy Access Internet Keyboard | * Easy Access Internet Keyboard 
* Presario MV 700 Monitor (15.9" VIA) * Easy Access Internet Keyboard * Microsoft Windows98 * Microsoft Windows98 
* Microsoft Windows98 * Presario MV 700 Monitor (15.9" VIA) | Presario FP 500 Flat Panel Monitor 
* Presario MV 700 Monitor (15.9" VIA) (14.1 VA) 


Every Compaq product comes with a standard one-year limited warranty’ and the assurance of our 
Extra Mile Service, the most comprehensive and flexible PC support available. You'll have access to ~N 
fast, accurate, 7x24 technical support via the phone or Web. EXTRA MILE SERVICE 


Purchase yours at your favorite retailer, or buy direct from Compaq. 
1-800-351-9694 www.athome.compag.com/ad-ps 


*50 free hours of Internet access are offered when Compaq Easy Internet Access is chosen from Compaq Internet Setup. The 50 free 
hours can be used over a 45-day period, up to 2 hours per day. A valid credit card will be required in order to continue service after 
the trial period. Valid only on selected Presario minitower, desktop and notebook models. "$100 mail-in rebate from Compaq upon 


offer valid only in the USA and expires 12/31/98. ‘Compaq Direct selling price after rebate. Prices ͤ applicable sales tax and 
shipping. Products and prices vaid in U.S. oniy. Actual retail rice may vary. Not al Compaq Presario models available in all retail stores. 'For hard drives, 
GB - billon bytes. ATU v.90 modems are designed only to allow faster downloads from K56fiex or v.90 compliant digital sources. Maximum achievable 
download transmission rates are curently unknown, may not reach 56 kilobits per second (Kbps), and wil vary with ine conditions. 232X MAX CD-ROM 
Drive data transfer rates may vary rom 1800 to 4800 Kops. 42nd-generation DVD-ROM Drives run at a higher maximum transfer rate d up to 2.76 MB/s 


compared to ist geraden DVD-ROM Drives which run at a maximum transfer rate of up to 1.348 MB/s. 5One year parts and labor. Products, specifications, 
Prices and programs are subject to change or cancellation without notice. Compaq is not abie for pictorial or typographical errors. Intel, the intel inside Logo, 
and Pentium are registered trademarks of Intel Corporation. Microsoft and Windows are registered trademarks of Microsoft Corporation. Products and 


company names mentioned herein may be trademarks and/or registered trademarks of other companies. Call Compaq Monday - Friday 7:00 a.m. - 


RE ee eee Better answers. 


FC's having, av identity crisis, 
Ahivks ds Wa stereo sytem 


SCIENCE CHNOLOGY 


25 Science & Technology Newsfront Mobile sea- 


COVER ART 
DON FOLEY 


The mother ofall jack- 
hammers; paperback 
books to go—hold the 
paper; Ferrari gets curvy. 


7 LETTERS 


95 FYI 
Aurora borealis explained; 
will you go bald? 


102 CLASSIFIEDS 


f the We 
The hottest spots 
for sci-tech information. 


The Jeepster; insulin; how 
diamonds are born. 


SPACE 


76 OtherWorlds New planet discoveries are changing 


based military camps; send your DNA into deep space. 


0 Creatures of the 
Twilight Zone Sophisticated probes 
study the bizarre gelatinous carnivores 
that dominate the ocean's midwaters. 


68 The Phantom Particle The discovery that 
neutrinos have mass could undo the laws of physics 
and help predict the fate of the universe. 


72_Road Schooner 


A new sailboat, with an 


own on-road trailer. 


43 


Home Technology Newsfront Power boost for 
cordless tools; staying warm in a foam home. 


56 Toolbox of Champions A sneak preview of smart 


old views about what exists beyond our solar system. 


COMPUTERS & THE INTERNET 


31 Computer Newsfront Chilled chips make peppier 
ors; dual-line modem for faster Net access. 


proce 


60 PoPuLan Science's 50 Best of the Web Park your 
browser. Here are the top science and technology sites. 


ELECTRONICS 


47 El its Newer 2 Yon ain? 


seen nothing yet; wireless battlefront networks. 


AUTOMOTIVE 


37 Automotive Newsfront Lightest, fastest, cheapest 
Corvette; Volvo's smog-eating radiator. 


81 Anybody's Game Results on the track show 
nothing's certain until the checkered flag falls. 
88 Tenderfoot at the Track Join us in the cockpit at 


new tools that promise to make work less work-like. 


www.pop 


AOL Keywo 


tour serremser i998 


r 


the Neon Challenge. The stakes: survival. 


com 


ci 
d: popsci 
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Spikes worn by Bob Mathias 
in 1952, the day he broke 

the World Decathlon record 
in Helsinki, breaking a 
record he had set two 
years earlier. 


Watch worn by Mark 
Chesney the day he 
finally made it to the 
top of Devil's Hillon 
his bike, beating his 
black Lab, Boomer, in 
the process. 


The new Ironman 


Heres a watch that lets you keep track of more than 
just your incredible athletic feats. The Timex Ironman 
Triathlon watch with Data Link Just enter your own 
schedule and personalized data onto your computer with 


Triathlon 


on watch with Data Link 


] the software provided. Then hold your watch up to the 
IRONÑŇAN screen and wham, invisible beams of light send your 


information directly into the watch. All your important 
| information will be right at your fingertips. 


With All Day Indiglo* 


It takes a licking and keeps on ticking? 


For retailers, call 1-800-367-8463 (USA) or 1-800-263-0981 (C: 


nada). 


learn more about Data Link, visit our web site at www. timex. com 
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The new redesigned Ironman Triathlon watch 
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The Best Science and Technology on the Web 


SINCE WE BEGAN OUR popular Web Watch column in 1995, POPULAR SCIENCE 
editors have pointed the way to hundreds of fun, fascinating, and just-plain useful 
science and technology sites on the World Wide Web. But we know we've barely 


scratched the surface. The Web, with its approximately 2.6 million sites, offers an 
abundant sci-tech harvest. In fact, six of the 14 categories in Yahoo's main site 
directory relate to science and technology. The Internet started as a communica- 
tions network for scientists, so it's no surprise that the Net is a booming medium 
for the latest and greatest ideas and creations of human intellect and ingenuity. 
In this issue, we proudly present POPULAR SCIENCE's first annual Best of the Web compilation, with 50 science and 


technology sites earning award-winning distinction from our experts. Our staff has pored through many hundreds of 


sites to come up with their top picks. Join us on our Web page to vote for your favorite among our selections, or tell 


us about the sites you like best on our Best in Sci-Tech on the Web forum at www.popsci.com.—Fred Abatemarco 


Far Out 


I COMMEND you for the excellent 
“Deep Space Traveler" [July] story— 
even some people on the project 
learned new aspects of it! Because 
one of our team's principal goals 
is to make space exploration less 
expensive yet even more rewarding, 
we feel it is important for fellow 
U.S. taxpayers to understand that 
our work is on their behalf. As we 
gain experience with this new strat- 
egy in exploring space, we hope 
POPULAR SCIENCE readers will share 
in our successes, understand our 
setbacks, and join us in trying to 
make the future happen. 

Marc D. Rayman 

NASA Jet Propulsion Laboratory 
Pasadena, Calif. 


Unsafe Option? 


THE MATERIAL safety data sheet 
published by the Occupational 
Safety and Health Administration 
lists R-410A, the “Ozone-Safe Air 
Conditioning" [Home Technology 
Newsfront, July] refrigerant that 
manufacturers are planning to use, 
as one that could cause a heart 
attack and even death if the fumes 
are inhaled. As a person who is in 
the refrigeration industry, I am 
leery of handling this stuff. I hope 
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another product will be on the mar- 
ket before the year 2010, the cutoff 
date for using today's refrigerant, 
Freon (R-22). 

Mykek@aol.com 


Space Station Issues 


I'VE JUST BEEN reading your space 
station issue [May]. Compared with 
the classic circular design, the In- 
ternational Space Station looks 
overdesigned and overcomplicated. 
Do you know why the wheel shape 
was abandoned? 
D. West 
Auckland, Australia 


Originally, designers envisioned a 
space station that would function 
as a city in the sky. The spinning 

of the wheel would generate artifi- 
cial gravity so that people would be 
able to walk around the station. In 
reality, such a structure would be 
expensive to build. Additionally, one 
of the primary purposes of the sta- 
tion is to provide an environment in 
which scientists can study the physi- 
ological effects of weightlessness. 


THE INTERNATIONAL Space Station 
is a colossal mistake and waste of 
money. We have a station, and it’s 
called Mars. We should be spending 
our money to explore planets like 
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Mars in greater depth, rather than 
to put people in Earth orbit. 
Nelson Ham 
Errol, N.H. 


Motorsports Mania 


IWAS THRILLED to read your arti- 
cle "Think Fast" [July]. I hope to 
see more stories on the incredible 
science of auto racing. 
Kevin Kleckner 
Regina, Saskatchewan 
Canada 


Rad Benefits 


I WAS GLAD TO SEE you cover the 
benefits of irradiated food [“Beefing 
Up Food Safety," June]. As a health 
physicist, I am well aware of both 
the dangers and benefits of radia- 
tion. One plus of irradiated foods 
that was not mentioned is that 
they will have longer shelf lives. 
Irradiated strawberries, for example, 
might remain fresh twice as long as 
non-irradiated ones. 
Steve Kirk 
U.S. Department of Energy 
kirks@wy.doe.gov 


Misfire 


IN “SMART SHOOTER’ [July], you 
describe the Army’s new Objective 
Individual Combat Weapon, which 
weighs 14 pounds, as being lighter 
than the M-16 rifle, That is incor- 
rect. The current M16A2 weighs 
about 8.8 pounds with a loaded 30- 
round magazine. 
Mike Perry 
Alcoa, Tenn. 


You're right. At 14 pounds, the Ob- 
jective Individual Combat Weapon 
will be lighter than the M-16 rifle and 
the N203 grenade launcher combined. 


GPS Obsolete? 


I HAVE A QUESTION about “A 
Better Fix” [Electronics Newsfront, 


July], which covered a new genera- 
tion of Global Positioning System 
(GPS) satellites scheduled to start 
going into orbit in 2004: What are 
the consequences of changes in the 
technology for owners of current 
receivers, both for handheld and 
shipboard GPS units? 

Garth Ziemba 

Naperville, Ill. 


All holders of old GPS receivers stand 
to benefit from the new GPS satel- 
lites. Specifically, they will see 
greater location accuracies with 
their existing equipment, especially 
when the government turns off 
selective availability—the Pentagon’s 
deliberate dampening of GPS sig- 
nals for national security reasons. 


Free Fuel Cells 


IN “Fuel Cells Hit Home" [Home 
Technology Newsfront, July], you 
said that fuel cells may produce 
power from propane or natural gas 
that's as cheap as electricity from 
the power company. Some rural 
areas have one or two homes served 
by miles of power lines that cost a 
lot of money to maintain. Power 
companies should provide fuel cells 
free to these customers and discon- 
nect them from the power grid. This 
would save other users the heavy 
subsidies these rural areas are given. 
dmoul78710@aol.com 


Bigger but Weaker? 


I WAS very interested in the process 
by which a ship could be expanded 
Long on Luxury,” July]. Does this 
slicing and welding compromise the 
structural integrity of the ship? 
Chris Fowler 
bobfowlr@daffodil.infochan.com 


The structural integrity of a ship is 
not compromised by stretching. In 
fact, engineers will consider stretch- 
ing a ship only if it meets specific 
strength requirements. 
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Tried. And True’ 


There’s a good reason Laredo’ Light Truck Tires are made tough with 
DuraShield® construction. They're put to the test every day to be as reliable, 
as dependable and as true as the folks who choose them. 


ABig Brood 
of Bugs 


THIS SUMMER, inhabitants 
of Kansas and Missouri 
spotted an unfamiliar kind 
of flying creature: the peri- 
odical cicada. Entomolo- 
gists at the University of 
Kansas took advantage of 
the fact that 13-year and 
17-year broods emerged at 
the same time south and 
east of Kansas City to study 
the insects' sounds. The 
next coemergence will 
occur in 2024. Don't worry, 
these creatures don't use 
their mouth parts to bite 
unsuspecting humans— 
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8 BY SUZANNE KANTRA KIRSCH 
le Research by Jackie Couillard 
and Becky Orfinger 


Home Movies to Go 


NO NEED TO WAIT until you get home to enjoy the 
sights and sounds of the vacation you captured with 
your digital video camera. Sony's GV-D900 DV Video 
Walkman lets you view the cassette on its 5.5-inch 
color LCD. The 34.2-ounce unit also can beam a signal 
to a receiver on your home television so you can watch 
your movies on the larger screen. The Video Walkman 
features limited editing functions, including audio 
dubbing. Price: 
$2,099. Sony 
Electronics, 1 
Sony Dr., Park 
Ridge NJ 07656. 
www.sony.com 
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Three 
Timesa 
Jackhammer 


WATCH OUT, jackhammers: 
A new remote-control de- 
molition tool, the Brokk 
MiniCut, may just take 
your job away. Measuring 
24 by 37 by 47 inches, the 
MiniCut is half the size 
and weight (830 pounds) 
of other remote-control 
tools of its type and is de- 
signed to do the destruc- 


only to feed on twigs. 


Ferrari for Four 


WITH A ROUNDED front and integrated rear bumper, the 456M 
is a marked departure from Ferrari's traditionally delineated 
corners and edges. And it seats four instead of two. Its 12- 
cylinder still provides a fast ride, with a top speed of 

186 mph and acceleration from 0 to 60 
mph in 5.1 seconds. Base price: 
$224,000. Ferrari North 
America, 250 Sylvan 
Ave., Englewood 
Cliffs NJ 07652. 
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tive work of three men operating 

jackhammers. Plus, it can work on 
walls, and ceilings as high as 9 
feet. Price: $32,500. North 

American Sales, 1144 Village 
Way, Monroe WA 98272. 
www.nasbrokk.com 


[THAT'S NEW 


BASEBALL coaches from sand- 
lots to the major leagues 
still chant the time-hon- 
ored mantra of hitting suc- 
cess: Keep your head in 
there and your eye on the 
ball. Now you, or your fu- 
ture big-leaguer, don’t need T with your computer to download 


NUVOMEDIAS Rocketbook (shown) 
and SoftBook let you read books 

you've downloaded from the Inter- 
net. Connect to online booksellers 


a coach to remind you. A computer sensor as many as 4,000 pages for the 
on the Headright Batting Trainer, affixed to a helmet, $500 Rocketbook. The $300 Soft- 
beeps if you screw up. Price includes helmet: $249. Book has a built-in 33.6Kbps modem 
Creative Sports Technologies, 1308 Devils Reach that connects directly to the Soft- 
Rd., Suite 402, Woodbridge VA 22192. Book server for downloading as 


many as 100,000 pages. A sub- 
scription ($10 per month) to Soft- 
Book's SoftBookstore is required 
and includes free books and 
magazines each month. 
Nuvomedia Inc., 745 
Emerson St., Palo Alto 
CA 94301. www.nuvo 
media.com; Soft- 
Book Press, 1075 
Curtis St., Suite 
200, Menlo Park 
CA 94025. 


ABOUT THE SIZE of your thumb, 
Extreme Camera Systems' color minicam 

is the smallest and one of the first video cam- 
eras to use a low-cost power-saving CMOS (complemen- 
tary metal-oxide semiconductor) active-pixel-array image 
pickup device [Electronics Newsfront, May '97] instead 
of a CCD (charge-coupled device). The tiny camera trans- 
mits video to any 900MHz receiver. Price: $250. Extreme 
Camera Systems, 827 W. 26th Ave., Vancouver BC V5Z 
2E9, Canada; 800-891-4466. www.extremecam.com 
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[WHAT’S NET] 


Roll-Away Screen 


PELLA HAS redesigned its distinctive 
Rolscreen retractable window screen, 
so it fades into the woodwork—liter- 
ally. It's housed behind a wooden 
panel, formerly made from a less- 


Tilt-a-Whirl 


TILTING YOUR SideWinder Freestyle Pro 
computer game controller a little far- 
ther forward and to the right, 
you scream around the last 
curve of the Indy 500 and 
head for the finish line. 

A motion sensor inside 

the controller translates 

your 3-D movements into 
acceleration, braking, and 
steering for a new level of realism 

in racing and other navigation-based 
games. Price: $75. Microsoft Corp., 
One Microsoft Way, Redmond WA 
98052. www.microsoft.com 


discreet white or almond plastic. 
The black fiberglass cloth screen 
simply rolls up and down like a win- 
dow shade for winter storage. Prices 
start at $50. Pella Corp., 102 Main 
St., Pella IA 50219. www.pella.com 


Power Skiing 


ZOOM UP SLOPES AS WELL as down them while standing on 
the Fast Trax motorized ski. Powered by a 138cc two- 
stroke engine, the vehicle can reach speeds up to 38 
mph, tackle intermediate slopes, and plow through 2 
feet of powder. The vehicle's center frame pivots, letting 
you control direction by transferring your weight from side 
to side. Price: $2,795. Fast Trax, 385 Lincoln Ave., San Jose CA 95126. 


Tfor242 


AUDI PLANS TO USE its TT Coupe Quattro, a traditional 
hardtop with some ultramodern styling touches, as 
the launching point for a sports car line. Final spec- 
ifications for the U.S. model won't be available 

until it's introduced next year. But the German 
model, available this fall, offers two engines: 
a 1.8-liter 4-cylinder 20-valve turbocharged 
iteration generating 180 horsepower, and 
a version with double intercoolers gener- 
ating 225 horsepower. The 2+2 seater's 
electronically controlled four-wheel-drive 
system distributes power front and rear. 
Price not yet set. www.audi.com 
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Works better. Plays better. 


Where do you want to go today?’ Microsoft: 
www.microsoft.com/windows98 multimedia / 


1998 Microsoft Corporation. All rights reserved. Microsoft, Where do you want to go today?, Windows and the Windows logo are either registered trademarks or trademarks 
of Microsoft Corporation in the United States and/or other countries. Other product and company names mentioned herein may be the trademarks of their respective owners. 


Ail these partners’ products 
work with Windows 98 to 
put the multi in multimedia. 
Check them out. 


VoiceSolutions™ PC Headsets: 
Revolutionary microphone 
technology that enhances all 
speech applications, including 
Internet telephony and speech 
recognition. 


All-in-Wonder Pro is the 
fastest all-in-one TV tuner, 
video and graphics card 
fully enabling WebTV and 
Windows 98. 


Lernout & Hauspie 


L&H Voice Xpress Plus™: 
easy-to-use speech recognition 
software for Microsoft Word. 
Dictate, format and edit 
documents continuously using 
natural language technology. 


Hauppauge! 


WinTV is the perfect TV 

tuner board for Windows 98, 
allowing a resizable TV window 
on your desktop, and running 
WebTV for Windows. 


're paying your 
yes, it's easy- but 
you pop some 

ol' CD-ROM drive. 
nds of digital 

big game on? 
right there next 
play-by-play. 
good, thanks to 
Windows 98 
edia partners. 


audio. But wait! Is 
Open up a video 
to your bills, and 
The weekend is lo 
the magic of Mic 
and our fabulous 


S PHILIPS «um 


With USB Plug & Play Samsung's color monitors 
technology, Philips monitors provide superb visuals for 
and speakers are easy to install. multimedia programs. 
Now designed for your ultimate Advanced technology at its 
multimedia applications. best is simply Samsung. 


www.microsoft.com/windows98/mmultimedia/ 


No Jogging Jolts 


FINALLY, A PORTABLE CD PLAYER that spins undisrupted 
tunes while you're jogging. Really. Panasonic's SL-SW505J 
ShockWave CD Jogger is the first player that compensates 

for both the horizontal shocks of a jogger's arm swing, 
which causes the disc to spin faster or slower than normal, 
and the vertical shocks of a jogger's feet hitting the ground, 
which results in tracking problems. While the player's chip 
set corrects the shock errors, music is played from the 
unit's 40-second buffer. Price: $180. www.panasonic.com 
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Lifting More— 
With Less 


BEHIND A COLORFUL flash of 
orange, a new external fuel 
tank for the space shuttle con- 
ceals innovative materials and 
design that reduce weight by 
7,500 pounds from the previ- 
ous version. Manufactured by 
Lockheed Martin, the 15-story- 
tall tank benefits from alumi- 
num lithium, a lighter, stronger 
material than the metal alloy 
it replaces. And an orthogonal 
waffle-like pattern provides 
more structural strength and 
stability. The weight savings 
will make it easier to ferry 
components for the Interna- 
tional Space Station. 


Francisco CA 94110. 


Bright Lights, 
Big Color 


COLOR LCDs usually have 
power-draining backlights 
to help you view the dis- 
play. Now Nintendo's Game 
Boy Color is first to incorpo- 
rate a color LCD lit by ambi- 
ent light, called a color-re- 
flective LCD. The Game Boy 
Color, which can display as 
many as 56 colors simulta- 
neously from a palette of 
32,000, will play titles for 
regular Game Boy. Six color 
titles (each $30) will be 
available when it's launched 
in November. Price: $80. 
www.nintendo.com 


Quick-Adjust Camera Mount 


WHILE THE BALL-AND-SOCKET approach to camera 
mounts isn't new, the MagicBall with MiniConnect 
adds another layer of convenience—one-step adjust- 
ment. Other mounts require two adjustments, for hori- 
zontal and then for vertical orientation. The mount can 
hold as much as 25 pounds of equipment. Price: $350. 
Imaging Concepts International, 2001 Bryant St., San 
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Voice-Controlled 
Assistance 


WHAT WILL A personal dig- 
ital assistant look like in 3 
to 5 years? It might look 
like Fitch Inc. and Digital 
Equipment Corps Mobile 
Computing and Communi- 
cation Appliance (MoCCA) 
—a prototype created 
from technologies still in 
the labs. The 4- by 4-inch 
MoCCA has two translucent 
screens, wireless videoconfer- 
encing technology, and a voice- 
command operating system. Tilting the 
PDA would scroll data on its screen; 
shaking would clear it. www.fitch.com 


TEAM LEADER, A MOBILE crime-scene data-collection sys- 
tem, may mean fewer crime-site errors—even with fewer 
police. The heart of the system is a computer housed in a 
weatherproof vest worn by a team member. A GPS re- 
ceiver records the location of each piece of evidence as 
it's tagged with a bar-code label; a digital video and still 
camera record the scene. Team Leader will be 
tested in Baltimore, Los Angeles, and Miami later 
this year. Pacific 
Northwest National 
Laboratory, Box 999, 
Richland WA 99352. 
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LAMPS ALWAYS THROW OFF SOME HEAT, but the Soler lamp capitalizes on this to become a 
space heater. Radiant heat from the lamp’s three 100-watt halogen bulbs is sucked down 
to the conical base, purified with an ionizer, and ejected from the bottom. The warm air 
is drawn back into the lamp to create an air cycle that can reach 158°F. The lamp also 
features a 250-watt dimmable indirect light, an 11-watt emergency light fed by a 
rechargeable nickel-cadmium battery, and a 250-watt heating element for warmth 
without light. Price: $450. Corso, 31033 Castelfranco Veneto, Italy. 


[HAT’S NEW 


Calling All Aces- 


SO YOU'VE TAKEN World War 
II aircraft for a spin-or two 
with Microsoft Flight Simu- 
lator. Not bad, but can you 
keep your cool when flak 
riddles your fuselage? Find 
out with Combat Flight Sim- 
ulator. Pick among eight 
dogfighters that lit up the 
skies over Europe. Available 
this fall for about $55. Mi- 
crosoft Corp., One Microsoft 
Way, Redmond WA 98052. 
www.microsoft.com 
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SONY 


This is This is This is 
your camera. your film. your post office. 


2 
F 


(So now, sending pictures is just as easy as taking them.) 


You're looking at the world’s first digital camera 
to store images on a standard floppy disk.* 
The digital camera that makes e-mailing pictures 
as easy as putting a floppy into your computer. p 
No expensive storage media or software to buy. No „ Sens 
adapters to use, and no wires or cables to 
connect. Just the easiest way to deliver pictures 
that are really something to see. For the dealer 


nearest you, call 1-800-222-7669. 
SERE It's As Easy As 421. 


* New Quick Access 2x Floppy Disk Drive · Whole Disk Copying * 10x Optical Zoom * E-Mail Mode 
* Built-in Intelligent Flash « 2.5" Color LCD With Solar Window™ Panel * InfoLithium? Rechargeable Battery 
Compatible With Virtually Any Computer! + Bundled With ArcSoft” PhotoStudio Software 
* Free One-Year Membership** on Sony's ImageStation™ on PhotoNet” 
www.sony.com/mavica 
38 Sony Electronics Inc. All rights reserved. Reproduction in whole or in port without written permission is prohibited. Sony, Mavico, Infolithium, Solar Window, 


ond Easy As A Floppy ote trodemarks of Sony. ArcSoft is o trademark of ArcSoft, Inc. “MS-DOS formatted. 1Some require supplied ArcSoft” software ImageStation 
"Internet access requited, not included, A $19.95 value. Must redeem by 8/1/99. ImageStation is o service mark of Sony Electronics Inc  phettónet. 


SONY. 


Breathe Easier 


THE JENN-AIR SilentAir air purifier 
1 removes contaminants that are 100 
Ill times smaller than those caught by 
| today's industry-standard filters. 
Jiili II | | "m The SilentAir generates negatively 
777 


IM 


LUNN 


1) 

14 
| | | | | hil 170% charged particles that attract and 
| | Il Hi) j Illi give the negative charge to conta- 
minants. The negatively charged 

\ contaminants are then pulled into 

the SilentAir's filter by two posi- 

tively charged aluminum plates. 
The SilentAir 2000 ($229) cleans 250-square-foot rooms; 
the SilentAir 4000 ($349), 500 square feet. Clearveil 
Corp., 1660 17th St., Suite 120, Denver CO 80202. 


Plastic screen 
Neoprene fabric 
Copper mesh 


Personal Big Screen 


MEASURING 6.7 BY 2.0 BY 2.2 inches, the Eye-Trek 
personal display is a fraction of the size of conven- 
tional head-mounted displays. Its “free-shaped” 
prism in combination with a tiny LCD in front of 
each eye saves space and creates the effect of watch- 
ing a 62-inch screen 6.5 feet away. The 4-ounce dis- 
play has RCA jacks for a TV, VCR, or game machine. ¢ 
On sale in Japan for $500; Olympus Optical presently 
does not plan overseas sales. 


[TIHAT’S NEW 


BREATHE ICE-cold air? For- 
get it! Polar Wrap's Ex- 
changer II neck warmer 
keeps you warmer by heat- 
ing air before you inhale 
it. On cold days, your body 
heats the air you breathe 
before it gets to your lungs. 
So with each breath you 
take, you lose a little heat. 
The Exchanger II has a 
copper mesh layer that. 
stores heat when you ex- 
hale to warm your next in- 
coming lungful. So you're 
appropriately suited up for 
football games in Green 
Bay in December. Price: 
$50. www.polarwrap.com 


Sedan Sparks 
Station Wagon 
SAAB HAS modified its 9-5 


sedan's chassis to create the 
carmaker's first station wagon 


in more than 20 years. Due out 
early next year, the wagon fea- 
tures an unusual third-row rear- 
facing seat that will enable it to carry 
as many as seven passengers. Cargo rails 
in the rear and an optional sliding floor 
ease loading and unloading. Price not yet set. 
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A CALMER 
QUIT. 


WAY TO 


Cold turkey is the way most 
smokers try to quit. And cold 
turkey can be rough. eo. 
But there is a camerf 
way to quit, and be 
better company for the 
people you love: 


15 NicoDerm E. 


You're most vulnerable to 
nicotine cravings when 
you first start to quit. So CQ 

starts you off with a 
higher level of medicine: Gradually 
you step down your | ls ou 
dose until you're free. HOMERIC 

And every day along the * SOCIETY” 
` way, a 24-hour stream of medicine 
helps calm the cravings that tempt 
you to reach for that first cigarette” 
No stop-smoking aid 
[ can be a substitute for 
commitment. But once 


the will is there, COs a 
powerful * | 


The power to calm. The power to comfort. 


Stop Before You Bop 


HOW MANY TIMES HAS your car's bumper kissed the concrete 
in your garage as you were pulling in? Uh-huh. Well, here's 
how to get close without getting too close: the Park-Zone, 
a sensor that resembles a traffic light. Mount it on 
the back wall of the garage. As the car enters, 
it shines green; amber means you're getting 
close, and red signals you to stop with a 
foot of clearance between bumper and 
wall. Price: $100. Exeter Technologies, 
One Penn Plaza, Suite 4025, New 

York NY 10019. www.exetertech.com 


Stop Yanking 
Your Chain 


GT BICYCLES offers a fresh 
approach to mountain bik- 
ing's most pervasive prob- 
lem: the “pogoing” that 
occurs when the rear sus- 
pension compresses and 
pulls the chain backward. 
Wi - GT's i-drive isolates the 
n crankset so the chain is not affected by the sus- 
| pension's ups and downs. Bikes with the i-drive 
can ride as many as two gears higher on rugged 
trails, says the company. The drive will be avail- 
able this month in the XER series, which cost $800 
to $4,000. GT Bicycles, 2001 East Dyer Rd., Santa 
Anna CA 92705. www.gtbicycles.com 


Link to front 
triangle 


~N Eccentric rotation ~~ 
— — 


Oscillating Flasher 


WHEN YOUR CAR DIES on a deserted 
road during a moonless night, 
the Craftsman Oscillate flash- 
light will come in handy. It 
ühts twice the area of a stan- 
dard light by sweeping its 
beam of tate a 60-degree arc 20 
times per se€ond. The sweeping beam 
can also be used to disorient intrud- 
ers. If you need a steady beam of 
light for, say, changing a tire, the 
Oscillate also has a spot-beam set- 
ting. An LED indicates the battery 
life left in its three D batteries. The 
price of the flashlight is $40, and it’s 
available this month at Sears stores. 
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Get Your Hands 4 
Off That M 
Cheesecake! 


THIS REFRIGERATOR 
does not merely make 
ice and spit cold water, 
it will talk to you. A 
programmed voice, 
backed by sensors 

and a microprocessor, 
alerts you when you 
have left the door ajar, 
crammed in too much 
food for it to cool 
properly, or erred in 
other ways. Sales of 
the 17.7-cubic-foot, 
$3,000 refrigerator 
are currently planned 
only for Japan. Now, if 


only they could make 
a version that would 
scold us for reaching 
for the Ben & Jerry's 
ice cream. 
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Sleek and 
Handy Sat-Phone 


QUALCOMM'S Tri Mode is about 
the size of an old cellular phone. 
But unlike cellphones, this versa- 
tile unit will work on Globalstar's 
low-to-Earth-orbit satellite phone 
system and analog cellular phone 
networks, as well as Earth-based 
CDMA digital networks. The Global- 
star satellite service is scheduled 
to start next year. The price is not 
yet set. Qualcomm Inc., 6455 
Lusk Blvd., San Diego CA 92121. 
www. qualcomm.com 
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Size-Wise 
Disposable 


FUJI'S SMART QUICKSNAP Multiview is the first 
disposable Advanced Photo System camera that lets 
you select from three print sizes—classic (4 by 6 
inches), high definition (4 by 7 inches), or Pano- 
rama (4 by 10 inches). The 25-exposure camera 
comes with a flash. Price: $17. www.fuji.com 
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Narrow-Street Specialist 


DESIGNED AS A MINICAR for Europe's cramped byways, 
the Rivolta Isigo has an extremely narrow stainless- 
steel tube frame and a fiberglass body. Its 500cc gas 
engine develops 20 horsepower; the continuously 
variable transmission helps the vehicle squeeze out 

a top speed of 60 mph. A few have been imported to 
the United States for use within gated communities. 


Like Talking 
to a Wall 


LEAVE A message where 
people will notice it— 
right on the wall switch. 
The Digital Message Cen- 
ter wallplate includes a 
voice chip that records 

a message of up to 10 
seconds long. A red LED 
blinks when there's a 
new message. The $15 


Card Game 


A CARD designed to fit into 
a memory-card slot on Play- 
station video game consoles, 
Sony's PDA is a handheld 


wallplate runs on three game machine and storage 
AAA batteries for appro- device in one. It features a 
ximately one year. Ameri- 32-by-32-dot monochrome 
can Tack & Hardware, 25 display, a 32-bit RISC pro- 
Robert Pitt Dr., Monsey cessor, and 1 megabit of 
NY 10952. RAM. The device will ex- 
change messages via an in- 
frared port with other Sony 
5 PDAs, display the time and 
calendar information, and 
D" store game data. Available 
= in November in Japan and 
in spring of 1999 in the 
e United States. Price: $30. 
=z masem g www.playstation.com 
zr _ 
zm 
Ed. 
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A pill that helps men with erectile 
dysfunction respond again. 


Naturally, 
fhe response 
has been 
positive. 


Now there's a simple new pill for 
the treatment of erectile dysfunction 
(a common medical problem also called 
impotence). 

VIAGRA* (sildenafil citrate) is a 
prescription pill that may help you 
achieve erections the natural way—in 
response to sexual stimulation. Ask your 
doctor if VIAGRA is the right step for you. 

VIAGRA should not be taken by men 
who use drugs known as nitrates (most 
Often used to control angina) in any 
form, at any time. Nitrates can reduce 
blood pressure to unsafe levels if used 
with VIAGRA. Be sure to talk to your 
doctor about any medications you take. 

- In clinical trials, VIAGRA was well 
" Md tolerated. Some men experienced side 
effects, including headache, facial 
flushing, and upset stomach. A small 
percentage of men experienced mild 
and temporary visual effects. (See 
, product information for more details.) 
4 For more information, call 
1-888-AVIAGRA or visit www. viagra. com. 


VIAGRA 
, : (sildenafil citrate) aes 


'C Let the dance begin. 


Let the 


Brief summary of prescribing information 


(sildenafil citrate) ables 


INDICATION AND USAGE 


VIAGRA is indicated for the treatment of erectile dysfunction. The studies that established benefit 
demonstrated improvements in success rates for sexual intercourse compared with placebo. 


CONTRAINDICATIONS 
Use of VIAGRA is contraindicated in patients with a known hypersensitivity to any Cup irs of 
the tablet. Consistent with its known effects on the nitric oxide/CGMP pathway (see CLINICAL 
PHARMACOLOGY), VIAGRA was shown to potentiate the hypotensive effects of nitrates, and 
its administration to patients who are concurrently using organic nitrates in any form is therefore 
contraindicated. 


PRECAUTIONS 


General 
A thorough medical history and physical examination should be undertaken to diagnose erectile 

Isfunction, determine potential underlying causes, and identify appropriate treatment. 

‘There is a degree of cardiac risk associated with sexual activity; therefore, physicians may wish 
to consider the cardiovascular status of their patients prior to initiating any treatment for erectile 
dysfunction. 

Agents for the treatment of erectile dysfunction should be used with caution in patients with 
anatomical deformation of the penis (such as angulation, cavernosal fibrosis or Peyronie's disease), 
or in patients who have sonal lions which may predispose them to priapism (such as sickle celi 


anemia, multiple myeloma, or leukemia). 
The safety an of combinations of VIAGRA with other treatments for erectile dysfunction. 
have not been studied; Therefore, the use of such combinations is not recommended; 
as no 


ct on Bleeding time when taken alone or with aspirin. /n vitro studies with 
human platelets indicate that sildenafil potentiates the antiaggregatory effect of sodium nitroprusside 
(aire oxide donor) There s no safety information on the administration of VIAGRA to patients with 
Needing Lr or active peptic ulceration. Therefore, VIAGRA should be administered with caution 
to these patie 
A minority of patients with the inherited condition retinitis pigmentosa have genetic disorders of 
pop arenis —— There is no safety information on the administration of VIAGRA to patients 
, VIAGRA should be administered with caution to these patiens. 
infomation or Pala 
Physicians should discuss with patients the contraindication of VIAGRA with concurrent organic 


nitrates. 

The use of VIAGRA offers no protection against sexually transmitted diseases. Counseling of 
patents about tho protective measures necessary to guard against sexually transmited diseases, 
including the Human Immunodeficiency Virus (HIV), may be considered. 

Drug Interactions 

Effects of Other Drugs on VIAGRA 

In vitro studies: Sildenafil metabolism is principally mediated by the cytochrome P450 (CYP) 
isoforms 3M (major route) and 209 (minor route). Therefore, inhibitors o these isoenzymes may 
reduce sildenafil clearance. 

In vivo studies: Cimetidine (800 mg), a non-specific CYP inhibitor, caused a 56% increase in plasma 
sildenafil concentrations when co-administered with VIAGRA (50 mg) to healthy volunteers. 

When a single 100 mg dose of VIAGRA was administered with erythromycin, a specific C 
inhibitor at steady state (500 mg bid or days) there was a 182% increase in sildenafil 
exposure (AUC). Heede Inhibitors such as ketoconazole, raconazole or 
eoxpeces to hae s greater fece and population dta Som patients in cen Wale dd indicate 
a reduction in sildenafil clearance when it was co-administered with CYP3A4 inhibitors (such as 
Ketoconazole, erythromycin, or cimetidine). It can be expected that concomitant administration of 
CYP3A4 inducers, such as rifampin, will decrease plasma levels of sildenafil. 

Single doses of antacid (magnesium hydroxide/aluminum hydroxide) did not affect the 
bioavailability of VIAGRA. 

Pharmacokinetic data from patients in clinical trials showed no effect on sildenafil pharmaco- 
Kinetics of CYP2C9 inhibitors (such as tolbutamide, warfarin), CYP2D6 inhibitors (such as selective 
serotonin reuptake inhibitors, tricyclic antidepressants), thiazide and related diuretics, ACE inhibitors, 
and calcium channel blockers. The AUC of the active metabolite, N-desmethy! sildenafil, was 
increased 62% by loop and potassium-sparing diuretics and 102% by non-specific beta-blockers. 
These effects on the metabolite are not expected to be of clinical consequence 
Effects of VIAGRA on Other Drugs 
In vitro studies: Sildenafil is a weak inhibitor of the cytochrome P450 isoforms 1A2, 2C9, 2019, 206, 
2E1 and 3A4 (050 >150 uM). Given sildenafil peak plasma concentrations of approximately 1 uM 
after recommended doses, itis unlikely that VIAGRA will alter the clearance of substrates of these 
isoenzymes. 

In vivo studies: No significant interactions were shown with tolbutamide (250 mg) or warfarin 
(40m 0 ‘of which are metabolized by CYP2C9. 

VIAGRA (50 mg) did not potentiate the increase in bleeding time caused by aspirin (150 mg). 

VIAGRA 000 mg) did not potentiate the hypotensive effect of alcohol in healthy volunteers with 
‘mean maximum blood alcohol levels of 0.08%. 

No interaction was seen when VIAGRA (100 mg) was co-administered with amlodipine in 

hypertensive patients. The mean additional reduction on supine blood pressure (systolic, 8 mmg: 
tolic, 7 mmHg) was of a similar magnitude to that seen when VIAGRA was administered alone to 
healthy volunteers (see CLINICAL PHARMACOLOGY). 

wil of the safety database showed no difference in the side etfect profile in patients taking 
VIAGRA with and without anti-hypertensive medication. 

, Mutagenesis, Impairment of Fertility 
Sidaneht wes not cartnogori when administered I rats for 24 montis at dos resulting in total 
Systemic arug exposure (AUGS) for gotcure sonal an Hs nir nale of 20 and £d iet 
for male and female rats, respectively, Xosures observed in human males given the Maximum 
Recommended Human Dose (MRHD) of a1 005 mg. Sildenafil was not carcinogenic when administered 
to mice for 18-21 months at dosages up to the Maximum Tolerated Dose (MTD) of 10 mg/kg/day, 
approximately 0.8 times the MRHD on a mg/m’ basis. 
ildenafil was negative in in vitro bacterial and Chinese hamster ovary cell assays to detect 
mutagenicity, and in vitro human lymphocytes and ín vivo mouse micronucleus assays to detect 
clastogeni 

There was no impairment of fertility in rats given sildenafil up to 60 mg/kg/day for 36 days to 

females and 102 days to males, dose producing an AUC value of more than 25 mes the human 
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There was no effect on sperm motility or morphology after single 100 mg oral doses of VIAGRA in 

healthy volunteers. 
nancy, Nursing Mothers and Pediatric Use. 
RA is not indicated for use in newborns, children, or women. 

Pregnancy Category B. No evidence of teratogenicity, embryoloxicity or fetotoxicity was observed 
in rats and rabbits which received up to 200 mg/kg/day during organogenesis, These doses represent, 

about 20 and 40 times the MRHD ona mpm basis Ina 50 k subject. in the rat pre-and 
postnatal development study, the no observed adverse effect dose was 30 mg/kg/day given for 38 
days. In non-pregnant rats the AUC at this dose was about 20 times human AUC. There are no 
juate and well-controlled studies of sildenafil in pregnant women. 
ADVERSE REACTIONS. 
VIAGRA was administered to over 3700 patients (aged 19-87 years) during clinical trials worldwide, 
Over 550 patients were treated for longer than one year. 

In placebo-controlled clinical studies, the discontinuation rate due to adverse events for VIAGRA 
(2.5%) was not significantly different from placebo (2.3%). The adverse events were generally 
transient and mild to moderate in nature. 

In triats of al designs, adverse events reported by patients receiving VIAGRA were generally similar, 
In fixed-dose studies, the incidence of some adverse events increased with dose. The nature of the 
adverse events in flexible-dose studies, which more closely reflect the recommended dosage 

imen, was similar to that for fixed-dose studies. 
hen VIAGRA was taken as recommended (on an as-needed basis) in flexible-dose, placebo- 
controlled clinical trials the following adverse events were reported: 


TABLE 1. ADVERSE EVENTS REPORTED BY 
22% OF PATIENTS TREATED WITH VIAGRA AND MORE FREQUENT ON DRUG THAN PLACEBO 


IN PRN FLEXIBLE-DOSE PHASE II/III STUDIES 


Adverse Event Percentage of Patients Reporting Event 
VIAGI PLACEBO 
N=734 N=725 
Headache 16% 4% 
Flushing 10% 1% 
T% 2% 
Nasal Congestion 4% 2% 
Urinary Tract Infection 3% 2% 
Abnormal Vision’ 3% 0% 
Diarrhea 3% 1% 
Dizziness 2% 1% 
2% 1% 


"Abnormal Vision: MI and transient, predominanty color tinge to von bul also increased sent to ght or blurred 
vision. In these studies, only one patient discontinued due to abnormal vision. 


Other adverse reactions occurred at a ano >2%,but equally common on placebo: respiratory tract 
rt! 


infection, back pain, flu sync id arthralgia. 

In fixed-dose studies, dyspepsia (17%) and abnormal vision (11%) were more common at 100 mg 
than at lower doses. At doses above the recommended dose range, adverse events were similar to 
those . — but D riy wera reported more frequently. 


Jefe vins occured in < 2% of patients in controlled clinical trials; a causal relationship to 
VIAGRA is uncertain. Reported events include those with a plausible relation to drug use; omitted are 
‘minor events and reports too imprecise to be meaningful: 

Body as a whole: face edema, photosensitivity reaction, shock, asthenia, pain, chills, accidental fall, 
abdominal pain, allergic reaction, chest pain, accidental injury. 

Cardiovascular: angina pectoris, AV block, migraine, syncope, tachycardia, palpitation, 
hypotension, postural hypotension, myocardial ischemia, cerebral thrombosis, cardiac arrest, heart 
failure, abnormal electrocardiogram, cardiomyopathy. 

Digestiva: vomiting, glossitis. clits, dysphagia, gastritis, gastroenteritis, esophagitis, stomatitis, 
dry mouth, liver function tests abnormal, rectal hemorrhage, gingivitis. 

Hemic and Lymphatic: anemia and leukopenia. 
Metabolic and Nutritional: thirst, edema, a, Gout, unstable dabas, pee paripharal 
n, hypernatremi 

tea arthritis, arthrosis, myalgia, tendon rupture, tenosynovitis, bone pain, myasthenia, 


Nervous: ataxia, hypertonia, neuralgia, neuropathy, paresthesia, tremor, vertigo, depression, 
insomnia, somnolence, abnormal dreams, reflexes decreased, hypesthesia. 
Paseiraten: asthma, dyspnea, laryngitis, pharyngitis, sinusitis, bronchitis, sputum increased, 


3 


co 

Sin and app appendages: urticaria, herpes simplex, pruritus, sweating, skin ulcer, contact dermatitis, 
exfoliative dermatitis. 

‘Special senses: mydriasis, conjunctivitis, photophobia, tinnitus, eye pain, deafness, ear pain, eye 
hemorrhage, cataract, dry eyes. 

ir cysts nocturia, urinary frequency, breast enlargement, urinary incontinence, abnormal 
ejaculation, genital edema and anorgasmia. 
OVERDOSAGE 

In studies with healthy volunteers of single doses up to 800 mg, adverse events were similar to those 
seen at lower doses but incidence rates were increased. 

in cases of overdose, standard supportive measures should be adopted as required. Renal dialysis 
is not expected to accelerate clearance as sildenafil is highly bound fo plasma proteins and ILIS not 
eliminated in the urine. 
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SPACE MICROBIOLOGY 


Message in a Bottle Mine Reader 
WANT TO VOLUNTEER for a close en- WITH MORE than 
counter with none of the hassles of 2,000 people world- 
an alien abduction? For $50, you can wide needlessly 
send a sample of your DNA into deep maimed or killed 
space aboard the Encounter 2001 each month by ex- 
spacecraft "to be encountered by ploding land mines, : | In this scheme for de- 
whoever or whatever might discover detecting and clear- | tecting land mines, a 
it,” according to the project’s mar- ing the deadly de- plane. would spray nimi: 
mdr nescent bacteria on 
keting literature. vices has become a mineiniested regions; 
The venture is the latest offer- pressing problem. The glowing bacteria 
ing from Celestis, the Houston firm Now a group of scien- outs élumet around 
E » the mines to feed on 
whose Space Funerals service made tists at the Savannah the TNT gas they emit. 
history last year with the launch River Technology 
of cremated human remains into Center in Aiken, 
low-Earth orbit at $5,000 apiece. South Carolina, has 
Mail-in kits for the new service will devised a simple way 
allow customers to submit hair to find buried mines, 
strands, messages, and photos. with the help of natu- 
"In the root bulb of a hair is the rally occurring bacteria. 
complete DNA sample of an indivi- Carl Fliermans and 
dual," says Encounter 2001 Presi- his colleagues are studyinglumines- | detection techniques rely on expen- 
dent Charles Chafer. Stormont Labs cent bacteria that live in soil and |! sive imaging technologies that often 
in Woodland, California, will process feed off TNT gas, which is emitted ' give false alarms, or on painstaking 
the samples to preserve the DNA. by 90 percent of land mines. The | searches by dogs or humans. Using 
The samples will be accompanied scientists' idea is to seed suspect ar- | bacteria would make the detection 
into space by digital copies of eas with millions of these TN'Eeating ! process safer and cheaper. 
the messages and photos. There bacteria, which would congregate i “We're screening hundreds of 
is enough room onboard the craft around the mines. A person equipped ! different luminescent bacteria to 
for 4.5 million “passengers.” with night vision goggles could then {| find the perfect one,” explains Flier- 
Weighing less than 350 pounds, locate the mines by looking for the ' mans. In coming months, the Savan- 
the Encounter 2001 spacecraft will highest concentrations of glowing nah River team will also test soil sam- 
be launched on a French Ariane 5 bacteria. Once the mines were re- ' ples from mine-infested countries 
rocket sometime in 2001. Months moved, the bacteria would die off. such as Angola and Bangladesh in 
later, the craft will use a gravity The International Red Cross es- {| search of luminescent bacterial 
boost from Jupiter to head out of timates that more than 120 million i strains. The researchers hope to 
the solar system.—Joyce Gramza undetonated land mines are scat- | begin testing bacteria on mines 
i 
i 


tered across 70 countries. Current by late 1999.—Gunjan Sinha 
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WaveTop. Easier to get 
than a hotdog at a ball game. 


What you get with WaveTop: 


Rich multimedia content broadcast directly to your home PC. No modem 
connection or monthly charges necessary. Instant access to content stored 
automatically on your PC hard drive. No waiting for your favorite channels to 
appear. Video clips, music samples, updated news, great games and fast 
software downloads — complementing your Internet service. 


What you need to get WaveTop: 


The free WaveTop™ software and an affordable TV tuner card. WaveTop software 
is included in Windows? 98. Windows? 95 users can download the software for 
free. TV tuner cards are available at local computer stores or online retailers. 


Check out the WaveTop demo at our Website 
www.getwavetop.net 


Designed for 


Win a '98 VW New Beetle* 


Users who install and register to receive WaveTop 
automatically get a chance to win a 
A Service of WavePhore, Inc. B» 


promotionally-driven 1998 Volkswagen 
New Beetle. (Visit the WaveTop site 


for more details). Get Tuned In!" Windows'98 


rosoft* 


*No purchase necessary. Sweepstakes ends 9/30/98. Void where prohibited. For the Full Official Rules governing this Sweepstakes, send self-addressed envelope to: 
WavePhore Win a Volkswagen New Beetle Sweepstakes Official Rule Request, 3311 North 44th Street, Phoenix, AZ 85018. 


Microsoft, Windows, and the Windows logo, are registered trademarks of Microsoft Corporation. 


Hints of a Wet World 


EVIDENCE THAT bone-dry Mars was 
once wet has been mounting since 
1971, when the Mariner 9 space- 
craft sent back pictures of what ap- 
peared to be dry river valleys. The 
newest clues come from the Mars 
Global Surveyor spacecraft, whose 
instruments have been studying the 
planet in detail since March. 

A device called the Thermal 
Emission Spectrometer has spotted 
a concentration of the mineral 
hematite, an iron oxide, in a region 
measuring about 300 miles in diam- 
eter. The hematite appears to be 
coarse-grained, a sign that it formed 
when hot water percolated through 
iron-rich rocks. Later, the iron-rich 
water would have cooled, allowing 
grains of hematite to precipitate. 

Meanwhile, the Surveyor’s camera 


| Thaw Detector 


|| 
|. WHEN YOU BUY frozen food at the 


supermarket, how can you tell if the 
food has been thawed and refrozen, 
giving bacteria an opportunity to 


Seen here in prototype, resettable de- 
| tectors can warn you if food in your 
| freezer has thawed. The devices turn red 
when the temperature exceeds freezing. 


| breed? You can't. But that could 
Soon change, with the introduction 
of a patented detector that makes 
shoppers see red when food goes bad. 
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has peered into a crater some 31 miles 
in diameter and photographed what 
appear to be drainage channels run- 


ning down the 
crater wall. Ge- 


In this photograph 
ologist Michael taken by the Mars 
Malin of Malin "Global Surveyor, 
S Sci channels on a crater 

pace. cclence wall may be evidence 
Systems, who of water seepage. 
heads the cam- M M THE 
era team, be- rany have aon 
lieves the chan- a pond of water or 
nels formed wa Te e 
when ground- entire crater is a 
water seeped mosaic of Viking 
through frac- Orbitor 2 images. 
tures in the wall. 


Also visible is a dark region on 
the crater floor that appears to con- 
tain a field of sand dunes. Because 
of the drainage channels, some sci- 
entists have proposed that the dark 
feature could be sediment that was 
deposited in an ancient lake. If so, 
the crater might be an ideal place to 


= 


The detector relies on a thin wire, 
made from nickel and titanium, that 
changes shape when warmed. At tem- 
peratures above freezing, the wire 
contracts with enough force to rip a 
small sheet of green paper, exposing 
a red label beneath it. When the wire 
cools, it returns to its original shape, 
but the red warning remains visible. 

Smaller than a thumbnail, the de- 
tector contains only a few cents worth 
of raw materials and requires no power 
source. A larger, resettable version 
can monitor a home refrigerator. 

Sandia National Laboratories 
manager David Martinez and Univer- 
sity of New Mexico engineering pro- 
fessor Mo Shahinpoor developed the 
detector in 1994 but received the 
patent only this April. They envision 
the device being used not only to 
detect defrosted food, but also to 
warn if sensitive pharmaceuticals, 
such as insulin, have been exposed 
to heat.—Edward D. Flinn 


search for signs 
of ancient life on the Red Planet. 
Malin, however, believes the dark 
region was once a pond of lava, not 
water. As evidence, he cites another 
nearby crater that has a similar dark 
feature on its floor, but no signs of 
drainage channels.—Andrew Chaikin 


TRONOMY 


Diamond in the Sky 


A PULSATING STAR located about 
17 light-years from Earth may turn 
out to be a giant gem. Astronomers 
believe it is made up of carbon and 
oxygen in a crystallized state. “That 
would make it a diamond with a 
blue-green tint,” says Steve Kawaler, 
an Iowa State University professor 
who leads a team of about 50 as- 
tronomers studying the star. 

Known as BPM37093, the po- 
tential diamond is a white dwarf: 
the cooling ashes of a star that was 
once slightly larger than our sun. 
Most stars become white dwarfs 
when they die; only the most mas- 
sive explode as supernovas. How- 
ever, crystallized white dwarfs are 
thought to be rare. 

If BPM37093 is a diamond, it's 
a big one. Astronomers estimate that 
it weighs about 10 billion trillion 
trillion carats.—D.5. 
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Giant Accelerator 


FOR THE FIRST time ever, the United 
States has made a major commitment 
to a particle accelerator on foreign 
soil. Over the next nine years, the 
U.S. will provide more than half a 
billion dollars toward the construc- 
tion of the Large Hadron Collider at 
the European Laboratory for Particle 
Physics outside Geneva. 

Now being built in a 16-mile-cir- 
cumference tunnel on the border of 
France and Switzerland, the collider 
will smash protons together at the 
highest energies ever achieved: 
seven times higher than the current 
record-holder, the Tevatron at the 
U.S, Department of Energy's Fermilab 


Slow-Moving Glass 


MANY PEOPLE believe that glass 
“flows” like a liquid, and the proof 
most often cited is that stained glass 
windows in ancient cathedrals are 
thicker at the bottom than at the top. 
The idea that glass is a highly viscous 
liquid at room temperature has even 
made its way into some textbooks. 

Someone finally decided to test 
the idea, and it turns out to be wrong. 
Edgar Dutra Zanotto, a professor of 
materials engineering at the Federal 
University of São Carlos in Brazil, 
looked up the chemical composi- 
tions of some 350 pieces of 
glass from 12th century 
cathedrals, calculated 
their viscosity, and 
then determined 
their flow rates 
by extrapolat- 


If this cathedral 
Blass is thicker 
on the bottom, 
it's probably 
because of an- 
tiquated man- 
ufacturing 
techniques. 


in Batavia, Illinois. In their never- 
ending quest to understand the uni- 
verse, physicists need to collide 
particles harder and harder to test 
what has come to be known as the 
“standard model” of particle physics. 

One key to this model is a puta- 
tive particle called the Higgs boson. 
Now that the U.S. Superconducting 
Supercollider project has been aban- 
doned, the Large Hadron Collider is 
the physicists’ best hope for finding 
the elusive Higgs. 

The project, originally announced 
last December, involves 4,000 scien- 
tists and engineers from 45 countries, 
President Clinton's science advisor has 
called it “an unprecedented interna- 
tional collaboration."—Arthur Fisher 


ing the viscosity curves of hot glass 
to lower temperatures. 

According to Zanotto’s calcula- 
tions, you would have to heat a typ- 
ical 12th-century piece of glass to 
approximately 414°C to observe any 
significant movement in the course 
of 800 years. Without high heat, you 
would have to wait about a hundred 
million trillion trillion years to ob- 
serve any flow, far longer than the 
age of the universe. 

So why are cathedral windows 
thicker at the bottom? Ancient glass- 
manufacturing techniques often pro- 
duced ripples and thick edges. In 
some cases, builders may have inten- 
tionally placed the thicker end of a 
window on the bottom, for in- 
creased stability. “The myth 
is half true, though,” 
jokes George Orowan, 
a professor at MIT. 
“Half of the glas- 

ses are thicker 
on the bottom,” 

he says, “and 
the other half 
thicker at the 
top."—David 

Appell 
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Quake and Bake 


SOLAR FLARES can send powerful 
seismic waves rippling through 
the sun, according to sci- 
entists studying images 
taken by the Solar and 
Heliospheric Obser- 
vatory (SOHO), a 
joint project of the 
European Space Agen- 
cy and NASA. The 
earthquake-like dis- 
turbances, also known 
as sunquakes, could 
provide clues about 
the structure of the 
sun’s interior. 

Solar flares are ex- 
plosions in the sun's 
atmosphere that re- 
lease tremendous 
energy. When Alexan- 
der Kosovichev of Stan- 
ford University 
and Valentina 
Zharkova of Glas- 


This sequence 


gow University spreading outward 
looked closely fram ponsa 
solar flare. 


at SOHO images 

taken immediately after a moderate- 
size flare erupted on July 9, 1996, 
they saw ripples on the sun's sur- 
face, much like the patterns that 
are created when a rock is dropped 
into a pool of water. 

The scientists theorize that high- 
energy electrons released by solar 
flares slam into the sun's atmos- 
phere, creating immense shock waves 
that extend through the sun’s inte- 
rior. The resulting seismic waves 
reemerge on the sun's surface in 
ripples about 2 miles high. 

The 1996 solar flare generated 
about 40,000 times the energy re- 
leased in the 1906 San Francisco 
earthquake. Solar flares are expec- 
ted to become more numerous over 
the next few years as the sun's ac- 
tivity increases.—D.A. 
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Josh put a new twist on an old philosophy. To be one with everything, he says, you've gotta have one of everything. 


That's why he also has the new Ford Ranger. So he can seek wisdom on a mountain top. 


Take off in hot pursuit of enlightenment. And connect with Mother Earth. By looking no further than into 


the planet's coolest 4-door compact pickup. * 


He says it gives him easy access to inner peace. 


Which makes him one happy soul. 


333 Introducing the 
New Ranger 


Nov gh 4-Door SuperCab 


1-800-258-FORD or ownership in a survey of Ford and competitive models designed and 
www.ford.com built in North America. "Excluding non-Ford branded derivatives. 


"Big" Willie Riggs 


Career: Truck Driver 


Passion: Bass Fishing 
Watch: Casio Forester (F rer v) 


Career: Landscaper 
Passion: Rock Climbing 
Match: Casio Forester (FT200WL-3V) 


Richard Cranium 


Care 


+ Psychiatrist 


Passion: Mountain Biking | 
Watch: Casio Forester (FT200U-1V) 


Being hands on with whatever you do is the only way you'll do things. It's you. It's how you live and play. 
Here's the line of watches committed to whatever direction your passion takes you. 


COLLECTION 
All Purpose Watches For All Purpose Hands. 


For More information Call: 1-800-YO-CASIO or stop by our website at www.casio.com 


Disse Casio Inc. 
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compact "family" machine 
that delivers vivid inkjet 
color not only for printing 
and scanning with Win- 


Jack of All Colors 


MACHINES THAT can juggle several 
of your paperwork chores— printing, 
copying, and scanning among 
them—have been around for nearly 
a decade now. But these versatile 
devices have been saddled with limi- 
tations, notably the lack of color in 
all functions and relatively high 
prices, given that color inkjet print- 
ers can be had for less than $200. 
Hewlett-Packard's new Printer/ 
Scanner/Copier 380 tames these 
paper tigers by delivering high-qual- 
ity color across the board for a typi- 
cal street price of $399. And while 
HP obviously didn't waste any money 
on product name consultants, it did 
focus its energies on developing a 


dows PCs, but also for 
color copies. The output 
is not quite as good as the 
best inkjet printers from 
Canon, Epson, or HP (which 
each cost about the same $399), 
but it's close enough to produce 
photos that rival film prints when 
you use glossy paper. 

There are still a few limitations. 
Unlike many all-in-one units, the 
380 (and the similar 370) has no fax- 
ing capabilities. You'll have to opt 
for one of its older, more costly sib- 
lings in the OfficeJet 600 family to 
get this trio of color functions plus 
plain-paper faxing. Also, the sheet- 


HP's new 380 delivers color printouts, 
copies, and scans from a unit that saves 
space—and money. It sells for $399. 


fed method of scanning pages is not 
ideal for thick or bound materials, 
such as magazine pages. 

But the HP 380 effectively 
brings home the color all-in-one ma- 
chine. And you can expect more of 
the same. Canon plans to begin sell- 
ing new color multifunction ma- 
chines in September.—C.O. 


"thermally accelerated" systems. The KryoTech/ 
Digital 767 boasts a clock rate of 767MHz, 
wrung from a DEC Alpha 21164 processor that 
normally churns out a mere 600MHz. The 767 
can run Unix or Windows NT. Now, the sticker 

shock: The 767 has a price tag of just under 
$17,000. For overachievers on a budget, Kryo- 
Tech also sells a Cool K6-2 system for just 
under $1,600 in a "bare bones" configuration, 
featuring AMD's K6-2 processor (333MHz 


ogy to chill their chips and speed eee chilled to run at 450MHz). Tad 
up processing power. frigeration system to cool their Basically, the KryoTech design is a com- 
KryoTech's systems cool micro- processors, making the chips puter sitting atop a refrigerator. Cold air 
processors down to minus 40°C to EE men fastor. from the environmentally friendly fridge is 
provide a big jump in raw com- — pumped up to the processor, which is en- 
puting speed. Cooling down — . cased in an insulated “kryo cavity" that 
chips heats up performance be- — keeps the cold inside a critical role be- 
cause lower temperatures mean — cause ice and condensation could play 
reduced intermolecular resis- posed havoc in other parts of the system. While 
tance in transistors and inter- qa cm PCs have long used fans to keep chips 


connects, so bits of data can 
move faster. The firm is cur- 
rently offering two new 


from overheating, these are the first PCs 
to use a refrigeration process to speed 
their performance.—Hank Schlesinger 
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Shotgun Marriage 


IF DOWNLOADING information from 
the Internet feels like trying to suck 
a watermelon through a straw, Dia- 
mond Multimedia has what seems 
to be an obvious solution: two straws. 
The company’s new SupraSonic II 
($199) dual-line modem takes advan- 
tage of a second phone line to boost 
Internet access speed. 

First, you'll need to find an Inter- 
net service provider (ISP) that sup- 
ports a two-line connection. The ISP 
must be able to separate data down- 
loads into separate streams that the 
modem and its software reunite at 
your PC, yielding the faster speeds. 

Diamond says ISPs are quickly 
adding this option (for a fee, of 
course), but just to be sure, the com- 
pany provides its own access route 
through Netcom, with dual-line 
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Diamond's SupraSonic || modem uses two 
phone lines to deliver faster Web connections. 


support in more than 100 U.S. cities 
for a monthly charge of $29.95. It 
also lists ISPs that can handle dual- 
line connections on its Web page 
(www.diamondmm.com/shotgun). 
We found the SupraSonic did 
speed the delivery of Web pages no- 
ticeably. Actual connection speeds, 
however, were well short of the ad- 
vertised 112Kbps in our case. The 
highest speed we attained was a shade 
under 90Kbps, and in some instances 
we got as little as 60Kbps. And the 
speed sometimes made little or no 
difference with habitually slow Web 


INTERNET 


Web Tunes 


EVER WISHED you could have jazz leg- 
ends Charlie Parker and Dave Brubeck 
on the same compact disc? Or maybe 
1960s staples such as The Beach Boys, 


CustomDisc lets you create your own 
CD from a catalog of music tracks. 


The Byrds, and The Animals? Now 
you can—and not at the whim of 
some TV offer either. Several new 
Web sites let you mix your own CD. 
Unlike some music download sites, 
Web services like CustomDisc (www, 


customdisc.com), MusicMaker (www. 
musicmaker.com), and My-CD (www.my- 
cd. com) put the music on a disc for 
you. You pick the songs you want from 
lists of artists and tracks, then the 
company puts them on a CD. Typically, 
you can fill an entire disc (as much 
as 70 minutes of music) for about 
$17 or $18, plus $2 or $3 shipping. 
You don’t exactly have an unlim- 
ited selection. There are usually few 
if any major artists from the 90s, for 
instance, since record companies are 
reluctant to let others sell songs from 
CDs that still sell reasonably well. And 
there's often only one or two songs 
per artist. But the custom CD sites 
say they plan to expand and update 
their selections greatly in the com- 
ing months. Meanwhile, a growing 
number of sites are offering previews 
or tracks of new music that you can 
download directly to your PC. One of 
the latest: AT&T's a2b music service 
(www.a2bmusic.com).—C.0. 


sites. Still, the SupraSonic delivers 
a big boost from a 28.8- or 33.6Kbps 
modem, and a solid bump from 
even a 56K modem. 
d Diamond made the $199 
SupraSonic II easy to live with, 
too. The modem is smart enough to 
drop the second line—without drop- 
ping your Internet connection—if 
you pick up a phone to make a call 
or receive an incoming call (if you 
have call waiting).—Dan Carney 


R&D 


Laser Chips 


IN OUR INCREASINGLY networked 
world, fast is never fast enough. 
Local area networks running at a 
gigabit (or 1,000 megabits) per 
second may soon begin replacing 
current 100-megabit networks. 

But even as details for that 
fledgling Ethernet standard are 
being ironed out, a professor of 
electrical engineering at the Uni- 
versity of California at Berkeley 
hopes to push that speed 10 to 
1,000 times higher. Constance 
Chang-Hasnain plans to use a 
“tunable” semiconductor diode 
laser that can transmit information 
on hundreds or thousands of dif- 
ferent wavelength channels simul- 
taneously via the same optical 
fiber. It’s called a vertical cavity 
surface-emitting laser, or VCSEL, 
and Chang-Haisnan and her team 
have already etched one onto a 
gallium arsenide chip. 

Viewed under a microscope, the 
laser looks like a lollipop floating 
above the surface of the chip. The 
size of the gap between them de- 
termines the light wavelength 
emitted. The laser is tuned simply 
by lifting and lowering the disk 
with a microscopic cantilever. 

The next steps are making the 
device smaller and more reliable, 
and endowing it with faster tuning 
over a wider range.—Arthur Fisher 
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Ask anyone and they'll tell you PC-DVD" Encore is a better way to watch 
movies. And they're right. Because DVD movies use digital technology so you 
experience every action, every sound, and every color. But PC-DVD" isn't just 
about movies. With PC-DVD" Encore, you can use all your existing CD's — 
because Encore looks, works, and acts just like a CD-ROM 
drive. It runs your multimedia applications, plays audio CD's, 
and accesses encyclopedias. PC-DVD" Encore also allows 
you to access |7 gigabytes of information — that's 25 times more than a CD-ROM. With all that 
extra space, you get more words, more action, more video, and more sound. Just add popcorn. 
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Automotive Learning 
Online 
www.InnerAuto.com 

An online peek under the 
hood for the automotively 
challenged, with animations 
and diagrams showing how 
your car's systems work. 


AskA+ Locator 
www.vrd.org/locator/subject.html 
A guide to the many ask-the-expert 
sites, including a description of each. 


. Yoric, the Bionic Skeleton 
www.fda.gov/oc/opacom/kids/ 
html/yorick no. I. htm 
A skeleton rigged with medical im- 
plants tells you what they are and 


how they work. 


The Complete Home Medical Guide 
cpmcnet.columbia.edu/texts/guide 
A comprehensive medical reference, 
from symptoms to first aid. 


Wireless Dimension 
www.wirelessdimension.com 

What you need to know about mobile 
phone technology and service plans. 


SMR Home Theater 
www.smr-home-theatre.org/ 
index-a.html 

How to set up a home theater system 
in a living room of any size and shape. 
BirdSource 

birdsource.cornell.edu 

Contribute your sightings to help 
define bird populations and migra- 
tion pathways. 

Monorails of the World 
www.monorails.org/tMspages/ 
Where.html 

The vital statistics and pictures of 
monorails around the world. 


—Suzanne Kantra Kirschner 
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DVD Recording Makes 
the PC Charts 


IT TOOK YEARS for recordable 
versions of CD-ROM discs to 
finally make their way to 
store shelves, yet it’s taken 
only months for recordable 
DVD drives for PCs to find 
their way to market. But 
with two incompatible stan- 
dards for recordable DVD 
drives, a VHS-versus-Beta- 
style battle may be looming. 

The DVD-RAM drives are first 
out the door. Panasonic’s new LF- 
D101 model ($799) is one of the first 
DVD-RAM drives available at retail 
stores. An internal drive, it lets you 
store either 5.2GB on a double- 
sided disc ($40) or 2.6GB on a sin- 
gle-sided disc ($25)—a cost of about 
a penny per megabyte. Like other 
DVD-RAM drives, it can also read 
DVD-ROM, DVD video, CD-ROM, 
CD-Recordable (CD-R), CD-Rewri- 
table (CD-RW), and CD audio discs. 
Hitachi, Toshiba, and others plan to 
sell similar drives. Creative Labs of- 
fers a DVD-RAM drive via its Web 
site for only $499. 


Creative Labs’ PC-DVD drive is one of the 
least costly recordable DVD-RAM drives to 
date. It sells for $499 via the Web. 


But by the holiday season, it’s 
likely you'll see rival DVD + RW 
drives for sale, too. DVD + RW drives 
are expected to offer a slightly larger 
3GB capacity per side, though only 
single-sided discs may be available 
initially. DVD 4- RW drives also 
promise read and write compatibil- 
ity with CD-R and CD-RW discs, as 
well as reading CD-ROM, DVD- 
ROM, and DVD video discs. DVD 

+ RW and DVD-RAM discs are not 
compatible, however.—C.O. 
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Hanes Helpful Hints! 


I. Always use the best tool for the job. 


2. The best isn’t always the most expensive. 


3. The best isn’t always the most well-known. 


4. Buy Husky and forget the other rules. 


The toughest name in tools: 
Guaranteed for life and only at The Home Depot. 
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Razing the Roof 


NO ONE KNOWS HOW to improve on a 
good thing like Mercedes-Benz. When 
we first drove the CLK 320 coupe last 
year, we were as impressed with its per- 
formance as we were with its looks. For the 
1999 model year, Mercedes is extending the 
CLK's appeal with a convertible version. 

Mercedes engineers swear that the four-seat CLK 320 
Cabriolet is a car the whole family can enjoy, and they 
may be right. We're sure of this much: The driver will enjoy 
it. During a day of testing on the narrow, twisting roads 
of Southern Italy, the car taught us a lesson in manners— 
road manners, that is. 

The 3.2-liter sohc V6 delivers 215 horsepower and 229 
foot-pounds of torque, providing 0-to-60-mph acceleration 
in 7.5 seconds and an electronically limited top speed of 
130 mph. The car corners with aplomb, and the five-speed 
automatic transmission—which is designed to adapt to the 
style of the driver and to anticipate changes in terrain— 


Concert Hall in a Car 


FOR AUDIO engineers, a 


proved tough to fool. Even so, we liked the added control of 


sound reproduction. 
The largest of the 
speakers—a low- 
profile 12-inch 
woofer—is inte- 


MEwWSFRONTS 


Mercedes’ new 
CLK 320 convert- 
ible features a fully 
automatic power top and 
four comfortable seats. 


the manual transmission 
much better. Unfortunately, 
at least for now, the five-speed 
will be available only in Europe. 
The fully automatic power top unfolds in about 30 sec- 
onds, stowing in the trunk area. For safety, an integrated 
rollbar deploys within three-tenths of a second if a vehicle 
sensor detects that a rollover is imminent (we took Mercedes’ 
word for it). Leather upholstery, burl walnut trim, dual front 
and side airbags, dual-zone climate control, Bose seven- 
speaker audio system, and the other luxury appointments you 
expect from Mercedes are all standard. The carmaker's Elec- 
tronic Stability Program—which applies braking to an indivi- 
dual wheel to compensate for over- or understeer—is optional. 
The CLK 320 Cabriolet will hit dealerships this fall. Expect 
pricing to start at around $47,000.—William G. Phillips 


ployed its patented equalization 
technology, which provides much 
more control over the signals fed to 
each speaker than a typical graphic 
equalizer. The speakers arrayed 


car's interior is a night- 
mare. “It’s second only 
to a phone booth for 
acoustical quality," 
says Finn Arnold, 
chief engineer at 
Bose, which de- 
veloped the 425- 
watt, eight-speaker 
system—called 
the 4.0—in Cadil- 
lac's 1998 Seville. 
Working with Cadil- 
lac engineers, Bose tack- 
led the acoustic challenge 
by finding the best loca- 
tions for the speakers— 
critical for top-quality 


grated into the 
rear parcel shelf, 
but it is thin 
enough not to 
encroach on 
trunk space. “In 
most car audio 
systems, there is a 
trade-off between 
precision and diffu- 
sion, usually in favor 
of the latter,” explains 
Arnold. “We wanted to 
bring back precision.” 
To ensure crisp and 
clear sound quality 
throughout the Cadil- 
lac’s interior, Bose em- 


around the Seville cabin are pow- 
ered by an eight-channel amplifier 
that is mounted, with a digital signal 
processor, in the trunk. 

This electronics package provides 
another key feature—an automatic 
volume control system. Most such 
systems change volume based on 
vehicle speed, but Bose’s approach 
is much more advanced. A headliner- 
mounted microphone measures am- 
bient road, wind, and engine noise 
in the car and then, using a series 
of proprietary algorithms, continu- 
ously adjusts volume and frequency 
response to maintain a satisfying 
sound level and quality, whatever 
the conditions.—John McCormick 


Negdymium 
= on boron 


Dust cap 
and cone 


Inyetted 
motor strutture 


Bose's speaker bathes a 
car in crisp, clear sound. 
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AUTOMOTIVE 


Corvette Lite 


THE INTRODUCTION of the first fixed- 
roof Corvette in 32 years will likely only 
add to the backlog of orders for Chevro- 
let's fifth-generation sports car. The 
new-for-1999 model is 79 pounds 
lighter and 12 percent struc- 

turally stiffer 


but the new hardtop is the quietest of 
the three body styles. Thanks to a sub- 
tle recalibration, the steering is signif- 
icantly more precise at the center 
Position for laser-straight cruising. 
The hardtop's combination of stiff- 
sidewall nate 


The new Chevy Corvette hardtop Is the lightest, fastest, and cheapest model available. 


than the targa-top coupe, so it’s 
aimed at customers seeking perfor- 
mance above all else. 

Standard equipment includes a 
high-performance suspension, six- 
speed manual transmission, air condi- 
tioning, cassette stereo, and leather 
upholstery. A restricted options list 
offers sound system upgrades, active 
handling (electronic yaw control), a 
power driver's seat, and protective 
bodyside moldings. There’s no auto- 
matic transmission. Sound-deadening 
material and a quieter fuel pump have 
been added to all Corvettes for 99, 


L EMissions | 
Cool Cat 


A NEW TYPE of catalytic converter, 
which transforms unburned hydro- 
carbons and other exhaust emissions 
into carbon dioxide and water, pro- 
mises lower emissions and better fuel 
efficiency. Developed by Mazda, it 
has been introduced on a German- 
market 626. Key to the breakthrough: 
The device minimizes emissions 
during the critical warm-up stage, 
where conventional designs fail at 
controlling unburned exhaust gases. 
Mazda's new catalyst features a 
greatly expanded operating range. 
It kicks in at 350?F—or about 158° 


tires and firm springs may sound like a 
recipe for a rough ride, but that's not 
the case at all. Disturbances ranging 
from expansion-joint impacts to lazy 
swells are taken in stride, thanks to 
the well-damped suspension and stiff 
structure. The new hardtop's 13-cubic- 
foot cargo hold is accessible from the 
interior and through the trunk lid. 

Prices haven't yet been announced, 
but the newest addition to the 
Corvette family is expected to cost 
several thousand less than the coupe, 
or approximately $37,000. If you can 
get one, that is. Don Sherman 


cooler than standard catalysts—and 
it operates to temperatures as high 
as 700°F, or 212° higher than conven- 
tional catalysts. The expanded range 
allows it to reach operating tempera- 
ture quickly after cold start-up, which 
reduces emissions; and offers greater 
heat resistance, which increases fuel 
economy after the engine is warm. 
The catalyst also is 40 percent smaller. 
Mazda says the catalyst could 
add as much as 15 percent to fuel 
economy and reduce emissions 50 
percent over the conventional de- 
sign. According to the company, the 
improvements result from tweaking 
the proportions of palladium, plat- 
inum, and rhodium used in the 
manufacturing of catalysts. —D.M. 
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Treading Longer 


TIRES LOSE GRIP for a number of 
reasons—none of them, obviously, 
beneficial. Most conspicuous is a 
worn tread pattern, but loss of trac- 
tion in both wet and dry conditions 
is also caused by changes in the 
tread compound—hardening, loss 
of elasticity, and brittleness. 

A new tread design by Bridge- 
stone addresses these problems with 
an unusual dual-compound tread 
and a reformulated tread com- 
pound. The outer tread is made of 
a polymer that controls heat-gener- 
ated cross-linking—the action that 
tends to harden the tread with heat 
and wear. A separate compound is 
layered underneath, molded in shal- 
low mounds. As the outer surface 
wears away, the inner, high-silica 
compound emerges. 

As the tire wears, the softer, stick- 
ier inner compound gradually re- 
places the outer tread compound. 
The sticky surface that emerges off- 
sets the effect of a shallower tread; the 
net result is an older tire that performs 
nearly as well as it did when new. The 
concept, called the UNI-T AQ, was 
originally developed for Formula 
One racing tires. Bridgestone says 
it does not add significantly to the 
cost of a new tire, and plans to in- 
troduce it this summer.—D.M. 
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Mercury Grand Marquis 


At Mercury, we believe you should enjoy yourself 


on the way to enjoying yourself. Thats why we've 
created cars like the new Grand Marquis with the 
Precisiorilrac™ suspension system to give you 
improved handling and a smoother ride. We also 
made it incredibly luxurious to make sure your 
guests enjoy the journey Call 1 800 446-8888 or 
visit our web site at www.amercuryvehicles.com. 


AUTOMOTIVE 


Lighter Chassis 
from Steel 


THE LATEST TWIST on research 

aimed at reducing the weight of 

automobiles is stainless steel. The 
chrome-rich corrosion- 


resistant steel could 


two test pieces, one twist: 
without breaking or fracturin; 


be used to manufacture lighter and 
cheaper chassis, according to Armco, 
a major stainless steel producer, and 
Autokinectics, a Detroit-based engi- 
neering company. 

The proposed construction com- 
bines rolled stainless-steel channel 


TheTLGrows Up 


DRIVING HARD through Quebec's Laurent- 
ian Mountains, the 1999 Acura TL acceler- 
ated smoothly uphill smack into a sudden, 
torrential downpour with nary a quiver. The 


sections and thin-wall castings to form 
a structural frame. With stainless 
steel, the channel sections can be 
made thinner than with conventional 
mild steel, because no allowance is 
necessary to account for corrosion, 
according to Armco. The thin-wall 
castings join the channel sections. 
Less material is used, and because 
carmakers can utilize conventional 
steel forming and welding tech- 
niques, costs are lower. According 
to Armco, the stainless-steel chassis 
is stiffer than an aluminum version. 
In addition, the frame is as much 
as 50 percent lighter than unit-body 
construction—where a steel body 
is reinforced so that the exterior 
skin provides most of the structural 
strength. Unit-body construction is 
the most common method of mak- 
ing new cars and trucks today. 
Reducing overall car weight is 
one of the goals of the future car 
program, a federally funded continu- 
ing research project aimed at pro- 
ducing a car that gets better than 
80 miles per gallon.—D.M. 
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RADIATORS 


Smog Eater 


VOLVO'S NEW S80 luxury sedan, on 
sale here next spring, will feature 
the so-called smog-eating radiator. 

The device, developed by Engle- 
hard Corp. of Iselin, New Jersey, is 
coated with a low-temperature cat- 
alytic material that converts ground- 
level ozone to oxygen. About 75 
percent of the ozone flowing 
through the radiator is converted, 
according to the company. 

The radiator, if adopted by the 
major automakers, could signifi- 
cantly reduce ozone concentrations 
in cities with dense auto popula- 
tions. The version on the S80 is a 
second-generation design. Volvo did 
not disclose a per-car cost, but says 
the radiator is less expensive than 
an earlier proposal rejected by Ford 
that would have converted ozone 
and carbon monoxide at a cost of 
$500 to $1,000 per car.—D.M. 


side. Acura believes that strengthened 
side-impact structure will provide the 
same protection as side airbags—hence, 
they aren't available. 

Under the hood is a new 3.2-liter 
24-valve VTEC V6 engine with 225 horse- 


car, it seems, was in its element. 5 ! 

The new TL is built on a longer version The Acura TL features a GPS navi- 
of the Honda Accord chassis, which is evi- pase en: Momo ro ede 
dent in its good handling characteristics. 

The car features a refined double wishbone suspension with 
firmer coil springs and retuned dampers, as well as a more is $28,500. Toss in a GPS navigation system and the car 
compact rear suspension that contributes to extra room in- still costs less than $30,000—a few thousand cheaper than 
1 p the previous-generation TL, which was introduced in 1995. 
= - The new model sports a more spacious interior and, as 
a result, is now considered a midsize rather than a 
compact. Much of the extra room stems from the 
decision to use a transverse-mounted power- 
train, a move that means less space is needed 
for the engine and, thus, a reduction in weight. 
Achieving this required the use of special com- 
pact pistons in the engine.—Frank Vizard 


power, about 25 more than its predeces- 
Sor. Acura compares the TL to such 
European vehicles as the BMW 3 Series, 
but it offers a quieter ride. 

The base sticker price, which includes most luxury items, 
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PREVIEW 


Not-So-Sensible 
Solara 


GETTING TIRED of wearing sensible 
shoes? Toyota's new Solara coupe 
may fit you just right. 

After years of solid marketing 
success with the Camry line—hugely 
popular but not exactly swooshy 
sedans— Toyota is kicking up its 
heels. The rakish, two-door Solara 
is based on the Camry's proven plat- 
form, but as least as far as image is 
concerned, it has little in common. 


DRIVE 


The two-door Solara is based on the 
four-door Camry, with a sleeker shape. 

The Solara has plenty of room 
inside, with a five-passenger body 
that's actually an inch and a half 
longer (at 190) and an inch wider 
(71.1) than the Camry on the same 
105.1-inch wheelbase. 

Stiffening members were added 
to the Camry unibody both front. 
and rear, while suspension com- 
ponents and the steering system 
have been retuned for a firmer feel 
without compromising the ride. 

Beyond that, Solara's upscale 
SLE version (the base grade is des- 
ignated SE) offers a Sport model, 
with 16-inch wheels and tires as 
well as a tighter suspension. 

Camry's familiar 3.0-liter V6 
is a little friskier in the Solara, 
thanks to a new valve in the ex- 
haust system that opens at high 
rpm to reduce back pressure. 

AIL of this doesn't mean the 
Solara performs like a Supra Turbo, 
but we found it to be sporty yet. 
comfortable. Solara prices are 
expected to range from $21,000 
to 524,000. Pete Lyons 
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Students Tackle 
Fuel Economy 


AN AFFORDABLE full-size car that 
gets 80 miles per gallon? That’s the 
goal student engineers pursued in 
the Future Car Challenge, a compe- 
tition among major U.S. engineering 
schools sponsored by the Depart- 
ment of Energy and the U.S. Coun- 
cil for Automotive Research. The 
winning designs roughly doubled 
the range of a conventional gaso- 
line-powered production car but fell 
short of the 80-mpg objective. 
Entries had to be based on pro- 
duction cars, although schools could 
use an experimental aluminum 
body donated by Ford. Co-winner 
University of Wisconsin used the 
Ford body, a diesel-electric hybrid 


drive system, and additional light- 
weight components. In the hybrid 
system, electric power stabilizes the 
diesel power in an efficient range 
and braking energy is captured. 

The design from the other co- 
winner, Virginia Tech, featured a 
fuel cell that produced electricity 
from compressed hydrogen. The 
school’s fuel cell wasn’t actually op- 
erational, but the car’s innovative 
packaging and performance on bat- 
teries alone were enough to draw 
the attention of the judges. 

The students tackled the same 
issues facing carmakers as they at- 
tempt to develop a high-mileage 
supercar that would retain the util- 
ity and convenience features of a 
midsize sedan while tripling average 
fuel economy.—D.M. 


Observe land, sea or sky in stunning 
high-resolution detail with the 
world’s best-selling modern 


Expand your universe with the 
revolutionary Meade ETX Telescope 


telescope. 


Explore hidden corners of 
the universe with the Meade 
ETX. As Sky C Telescope 

reported, “The Cassini Divi- 
sion in Saturn’ rings popped into 
view...1 could see every wisp of 

velvet on the antlers of a deer 50 
feet away...the ETX [is] an ideal 
all-purpose telescope for anyone 
wanting to inspect eagles at 100 yards or stars at 100 light-years...a compact, 
portable telescope with first-class optics.” The Meade ETX: theres no other 


telescope like it in the world. 


natural, 
wonders: 
1-800-2- WONDER 
Call 1-800-62-MEADE for a free copy of Meade Telescope Catalog #126 or for 


See it now at over 1000 Meade dealer locations 

in the U.S.A. and Canada, including 
other dealer locations near you. ETX Telescope: $595; shown with optional camera 
adapter. Other premium-quality Meade telescopes from $100 complere. Meade 


Instruments Corp., 6001 Oak Canyon, Irvine, CA 92620. FAX: (714) 451-1460. 


MEADE  wwwmeade.com. © 1998 


YOU'LL LEARN TO BE FOCUSED. 


SO WHEN YOU GET $40,000* FOR COLLEGE, YOU'LL BE READY. 


ARMY 


BE ALL YOU CAN BE. 


BATTE 


A Race Renewed 


AFTER A temporary respite, the race 


to improve cordless tools with more— 
and longer lasting—power is back 
on. The latest twist: rechargeable 
nickel metal hydride (NiMH) batter- 
ies capable of powering tools 55 to 
100 percent longer than nickel cad- 
mium (NiCad) batteries. 


Makita has introduced two NiMH- 


powered drills—a 12-volt and a 14.4- 
volt—plus 9.6-, 12-, and 14.4-volt 
battery packs for its existing cord- 
less line. Black & Decker launched 
its NiMH VersaPak Gold batteries 
last month. And Skil and Bosch will 
launch NiMH lines this fall. 

The new NiMH batteries work in 
all current cordless tools, although 
you might have to buy a new charger. 


Though Black & Decker, Bosch, and 


Skil say their NiMH batteries can be 
charged in their existing chargers, 
the chargers for some of Makita’s 
low-end cordless tools are not able 
to handle NiMH batteries. 

The extra run time provided by 
NiMH batteries should eventually 
mean more cordless choices, such 
as full-size circular and reciprocat- 
ing saws. Also, say manufacturers, 
expect to see higher-voltage tools, 
such as 24-volt drills, over the next 
couple of years. Today’s top power 
option is 18 volts. 

NiMH batteries cost from 20 to 
50 percent more than NiCads. And 
if the longer run time doesn’t pique 
your interest, consider that NiMH 
batteries offer an additional benefit: 
Their materials are far less toxic than 
those used in NiCad batteries, which 
pose serious disposal problems; in 
fact, cadmium is slated to be banned 
in Europe within the next few years. 
— Suzanne Kantra Kirschner 
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The Foam Home 


WHEN WINTER STORMS cause power 
outages, residents worry about stay- 
ing warm. But not the residents of 
one house in Shelton, Washington. 
Even when an outage in their area 
dragged on for 18 hours, and the 
outdoor temperature was below 
freezing, the temperature inside 
their house dropped by only 5*F. 
The Shelton house is one of the 
first built with the Genesis Concept 
1 Hi-Tech Building System, made by 
Shelton-based Genesis Building Sys- 
tems. Instead of wood studs, exterior 
walls are formed from concrete posts 
wrapped in PVC pipe, which are 
bolted to the house's sill plate. 
Between the posts are 4- by 8-foot 
extruded-polystyrene foam panels, 
held in place with glue and nails. 
The panels are made by connect- 
ing two 3-inch layers of foam, and 
then removing concave sections on 
the edges so that the panels fit 
snugly around the concrete 
posts, which are only 3% 
inches in diameter. 


Steel 
Concrete 


PVC pipe 


reinforcement 


The finished wall system costs 
slightly more than conventional 2x6 
"stick" construction, says Genesis 
President Dale Cunningham, but its 
R-30 insulating value is like that of 
a much thicker wood-frame wall. 
That means the builder can install a 
smaller heating/cooling appliance, 
and monthly energy bills are lower. 
In the Shelton house, which is 1,650 
square feet and has electric forced- 
air heat, the owners spend about 
$15 a month to heat the house. 

Labor costs are also lower, Cun- 
ningham says, because the wall sys- 
tem can be erected quickly. But the 
biggest savings are counted in board 
feet of wood. Although wood fram- 
ing is still used for interior walls, the 
Genesis system reduces the amount 
of wood used in exterior walls by more 
than 90 percent. 

Eight houses have been built in 
Washington State using the Genesis 
design, and the system is now 
available nationwide. 
—Dawn Stover 
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HOME TECHNOLOG 


Maryland, have developed an alter- 
native using existing technology— 
an easier-to-install and more reliable 
photovoltaic system. Patented by Hun- 
ter Fanney and Brian Dougherty, the 
system uses a 92-square-foot array of 
roof-mounted photovoltaic modules 


i Field tests have shown that a sys- 
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tem with a 1,000- to 1,400-watt PV 
array will generate up to 60 percent 
of the hot water needed by a family 
of four. NIST is now looking for a 
manufacturer that will commercial- 
ize the technology. 

One glitch: At $5 per PV-gener- 
ated watt, the installed cost is about 
$8,900—twice that of a typical ther- i 
mal system. However, PV costs have 
dropped in recent years, a trend that's 
expected to continue. NIST thinks 
a market could develop at a per-watt 
price of $1.50.— Charles Wardell 


Hot Water from the Sun 


HIGH COST AND reliability problems 
have limited solar water heaters to 
about 1 percent of the U.S. market. 
Not only have these thermal systems 
been difficult to install—piping has 
to be run to and from the roof—but 
the antifreeze used in rooftop col- 
lectors is potentially toxic. 

Now two researchers at the Na- 
tional Institute of Standards and 
Technology (NIST) in Gaithersburg, 


water in a storage tank. On cloudy 
days, an alternating-current heating 
element serves as a backup. Both the 
direct-current and alternating-current 
elements are controlled by a micro- 
processor that was designed to keep 
them operating at peak efficiency. 


ENVIRONMENT 


Beyond Fuel Cells 


SEVERAL U.S. manufacturers are ex- 
perimenting with residential fuel 
cells that use chemical reactions to 
generate all of a home's electricity 
[Home Technology Newsfront, July]. 
While fuel cells represent one of the 
Most promising home technologies 
to come along in recent years, they're 
not particularly efficient. In a typical 
fuel cell, in fact, 
only 40 to 45 
percent of the 
fuel's chemi- 

cal energy is 
converted to 
electricity. The 


The AEM would 
use fuel cell 
technology to 
create electric- 


exchanger 


d Hydrogen 
extractor 


rest is turned into heat, much of 
which is wasted. 

At least one company thinks it 
can do better. Hydrogen Burner Tech- 
nology of Long Beach, California, is 
developing an appliance it calls the 
Advanced Energy Module (AEM). The 
unit will include a fuel cell that uses 
natural gas, fuel oil, or gasoline to 
generate from 2 to 10 kilowatts of 
electricity, as well as a furnace that 
uses the waste heat from operation 
to heat your home. 

The unit will also heat enough 
water to meet the hot water demands 
of an average American family. Ac- 

cording to company President 
David Moard, the unit will 
have no moving parts, re- 
quire little or no maintenance, and 
put as much as 90 percent of the fuel's 
chemical energy to productive 
use—all in a package only 
slightly larger than a stan- 
dard forced-air furnace. 

Moard plans to install several 
prototypes next year, the first slated 
for a government project in Alaska. 
He will then spend at least three 
years testing the prototypes under 
real-world conditions. If all goes 
well, production models should hit 
the market in 2003 at a cost of be- 
tween $3,000 to $6,000, depending 
on size and options.—C.W. 


Strip Ease 


A "GREEN" PAINT stripper? Sounds 
suspicious. After all, most strip- 
pers use methylene chloride, a 
known carcinogen, to “burn” 
through existing paint layers. The 
rest are caustics that melt the 
paint—and sometimes the skin 
of the people using them. 

But a new generation of biode- 
gradable paint strippers is hitting 
the shelves. Products include Citri- 
strip, from Specialty Environmen- 
tal Technologies, in Auburn Hills, 
Michigan; Woodfinisher's Pride, 
from W.M. Barr & Co., in Mem- 
phis, Tennessee; and Ameristrip 
from the Ridgefield, Connecticut- 
based Safe Alternatives Corp. of 
America. All are water-soluble, 
noncaustic, and nontoxic—some 
can even be washed down a drain. 

The active ingredient in these 
products is N-Methylpyrrolidone, 
an organic solvent. Rather than 
burning or melting, the compound 
chemically changes the paint it- 
self, softening its bond with the 
substrate and changing its struc- 
ture so it can’t reharden. 

The downside: These new strip- 
pers are more expensive than their 
traditional counterparts, and they 
take longer to work.—C.W. 


SEPTEMBER 1998 Baus 


|| 


Advertisement 


Most men will have an isolated erection problem at some time in their lives, but for others it happens more frequently. If 
the inability to respond naturally to your partner has become a recurring problem, you may be suffering from a treatable 
medical condition called erectile dysfunction (E.D.), also known as impotence. The following questions and answers are 
designed to give you a brief introduction to the causes of E.D. and the various treatment options available. If you believe 
you are suffering from E.D., or want to know more about the condition, talk to your doctor or other healthcare professional. 


ERECTILE DYSFUNCTION: WHAT EVERY MAN SHOULD KNOW 


WHAT IS E.D.? 
Erectile dysfunction is the consistent inability to achieve and/or maintain 
an erection sufficient for satisfactory sexual activity. That means not just 
an occasional problem, but one that has been occurring repeatedly for a 
period of time. It's a widespread condition, shared by approximately 
30 million men in the United States. 


WHAT CAUSES E.D.? 
It was once believed that E.D. is all in your head, or just an inevitable result 
of getting older. Actually, the majority of E.D. cases are associated with 
physical conditions or events, including some that are age-related. The 
most common risk factors for E.D. include: 


— Diabetes, high blood pressure, hardening of the arteries, 
or high cholesterol 


— Injury or illness, such as spinal cord injury, multiple sclerosis, 
depression, stroke, or surgery for the prostate or colon 


— Medications that may bring about E.D. as an unwanted 
side effect 


Cigarette smoking or alcohol/drug abuse 
— Psychological conditions, such as anxiety and stress 


If you want to know more about E.D., talk to your doctor. 


CAN ERECTILE DYSFUNCTION 
BE TREATED? 


Yes. The good news is that, regardless of the cause, the vast majority of 

E.D. cases are treatable. Patients have a variety of treatment options from 
which to choose, including oral medication, hand-held vacuum pumps, 
self-administered injections, pellet suppositories, and surgical implants. 


CAN ANYONE USE THESE 
TREATMENTS? 
Its important to remember that these treatments are not for everyone, but 
only for men diagnosed with E.D. You and your doctor can determine the 
appropriate treatment for you. 


HOW DO | KNOW IF | HAVE E.D.? 


If you have erection problems, you probably already know it. But before 
your condition can be treated, you need to get a diagnosis from your 
doctor. There is no need to be embarrassed or ashamed when discussing 
E.D. with your doctor. He or she has 


probably diagnosed and treated E.D. REMEMBER: 


many times but may not have E.D. is a common 


discussed it with you out of respect medical condition. 


Ir privacy. 
for your privacy. Your doctor can ts not an 
provide you with understanding, inevitable result 


support, and best of all, information. of growing older. 


E.D. is treatable 
with a variety of 
methods. 


To diagnose E.D., doctors typically ask 
a few specific questions and give a 
routine physical exam. This should 
Only your doctor 
can prescribe 
the appropriate 
treatment. 


help your doctor arrive at a diagnosis. 


Based on this information, you 
and your doctor will decide on the 
treatment that is best for you. 
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Dodge Caravan was named 
an Automobile Magazine 


tal. 
Itconfigures. 


The editors of Automobile Magazine love Dodge Caravan for the same reason the rest of us do. Caravan’s fantastic versatility. 


With Easy Out Roller Seats?" arranging the interior into a variety of configurations is an exercise in convenience, not an 


exercise in... well ... exercise. The total number of configurations in all, including the longer wheelbase Grand Caravan, is 37. 


/ 


Caravan N The New Dodge 


Properly secure all cargo. 
call 1-800-4-A-DODGE or roll your cursor over to: www4adodge.com Always use seat belts. Remember a backseat is the safest place for children. 
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Breaking Barriers 


COULD THE SOUND of trumpets 
knock down the walls of Jericho, as 
depicted in the Bible’s Old Testa- 
ment? Jericho was the first town at- 
tacked by the Israelites under Joshua 
after they crossed the Jordan River, 
and it marked their entry into Pales- 
tine. Confirming the story about 
how the walls came tumbling down 
would help corroborate the event. 
The description of the spectacu- 
lar method of wall-breaching may 
well be true, according to a labora- 
tory that tested the idea. There would 
have had to have been a lot of trum- 
peters outside of Jericho, however. 
(The Bible does note that the trum- 


peters were aided by the loud shouts 


of the Israelites.) 


Wyle Laboratories, the respected 


El Segundo, California-based test- 
ing company that put the Mars 
Rover through its paces before 
launch, built a 
brick wall in- 
side an acoustic 
test chamber 
and then bom- 
barded the wall 
with sound 
waves. The in- 
strument used 
was a single 


A single, giant horn 
emulates the trum- 
pets that knocked 
down the biblical 
walls of Jericho. 


Internet by Phone 


SCIENTISTS AT SIEMENS have devel- 
oped a prototype computer software 
system that puts the Internet on 
your telephone. 

After dialing up your computer 
modem on any touch-tone phone, the 
software—called Delivering Informa- 
tion in a Cellular Environment, or 
DICE—allows you to access e-mail or 
the Internet simply by keying in the 
appropriate numbers. To access the 
Internet, you would store Web ad- 
dresses on the PC beforehand. DICE 
assigns each Web address a numeri- 
cal code that you punch in to access 
a page. The software can also navi- 
gate the Web using a touch-tone 
browser. If you happen to forget 
number assignments, a help menu 
reads back the numbers and corre- 
sponding page descriptions. 

Once at a page, DICE reads the 
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text to you. Each time it hits a link, 
it changes pitch and allows you to 
press a number that takes you to that 
link. Pictures can be bookmarked for 
later viewing on a computer. E-mail 
messages are read in a similar fashion, 
allowing you to skip, save, delete, 
and—in the near future—respond to 
each message. 

While systems that convert text 
to audio have been around for years, 
DICE is specially designed to read 
HTML format so that it can distinguish 
links and other special formats. This 
allows DICE to convey not only text 
but also a document's structure with- 
out confusing the listener. Siemens 
hopes to have the system commercially 
available sometime next year. Also 
on the drawing board is a similar 
system called WIRE for cars that 
might employ the cellular phone net- 
work to relay Internet fare. Pricing 
has not yet been set.—Gunjan Sinha 


DIEWSFRONTS 


horn through which the sound 
waves were electronically chan- 
neled. The energy pushed through 
the horn was equivalent to that gen- 
erated by roughly 10,000 speakers. 
In the lab, the wall came tumbling 
down from the barrage of sound. 

The tests were conducted as part 
of a television series about biblical 
mysteries, being produced for The 
Learning Channel.—F.V. 


Molecular Motors 


ELECTRONIC COMPONENTS are get- 
ting smaller all the time, but you 
ain't seen nothing yet. Scientists 
at Cornell University have isolated 
a single oxygen molecule and have 
caused it to rotate on command, 
paving the way for individual elec- 
tronic components to be constructed 
from molecules. 

Using a specially made scanning 
tunneling microscope, the scientists 
applied brief voltage pulses so that 
the molecule rotated through three 
orientations spaced 120 degrees 
apart, like a radio knob clicking into 
one of three stops. When the volt- 
age was applied continuously, the 
molecule continued to rotate, turn- 
ing like a tiny motor. This may mean 
that individual molecules could 
eventually serve as components for 
ultrasmall machines.—F. V. 
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Shake-Free Video 


WITH NEW, small camcorders sport- 
ing telephoto lenses with increas- 
ingly long ranges, the jittery images 
from early camcorders are back. But 
not for long. A new lens from 
Canon promises to bring some sta- 
bility to the situation, allowing you 
to record a child’s Little League 
baseball play, for example, from be- 
yond the foul line. 

In its larger camcorders, Canon 
solved the problem—which can re- 
sult from seemingly imperceptible 
shaking of the device—by using a 
complex technology that involved 
two large glass elements filled with 
a silicon-based liquid and connected 
with a moveable bellows. This system 
allowed Canon to essentially redi- 
rect light before it reached the im- 
age sensor. Other companies tried 
to solve the problem using electronic 
processing to enlarge the center 
portion of the image. This approach, 
however, often met with only mar- 
ginal success because pixels were 
sacrificed to eliminate the shaking. 
The usual result: a degraded picture 
in which many of the details of far- 
away subjects were lost. 

Canon’s new optical lens’ shift 
mechanism to be used in small cam- 


Shacking disrupts 
the straight light path through 

the lens (above). Canon’s lens shift 
mechanism corrects the shakiness 
prior to the image sensor (right). 
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Detecting Radiation 


AS THE SCIENTIFIC debate continues 
over whether electromagnetic fields 
(EMFs) pose a health hazard, a grow- 
ing industry is emerging: EMF detec- 
tors. Blamed for everything from 
cancer clusters to breast cancer to a 
relatively new malady, EMF hypersen- 
sitivity—which produces allergy-like 
symptoms—EMFs are in some circles a 
growing source of concern, and in oth- 
ers a growing source of confusion. 

Everyday household appliances, 
such as cellphones, microwave ovens, 
computer monitors, and even alarm 
clocks, are cited as potential sources 
of hazardous emissions. In fact, a cot- 
tage industry has emerged to supply 
gizmos to the concerned consumers. 

Depending on which study you 
happen to believe, these detection de- 
vices are either battery-powered snake 
oil or life-saving products. Alpha Lab 
of Salt Lake City markets two such de- 
tection products. The company’s Tri- 
Field EMF Meter ($39) measures mag- 
netic, electric, radio, and microwave 
fields, registering their strength on a 
needle-type display, while its pager- 
size MicroAlert alarm ($81.50) detects 
and measures radio and microwaves by 
emitting a series of chirps reminiscent. 
of a Geiger counter. The MicroAlert 


corders is integrated into the zoom 
lens, positioned between the zoom- 
ing and focusing elements. Working 
in concert with a tiny shake detec- 
tor, a position detector, and an actu- 
ator all linked to a microcomputer, 
the mechanism moves verti- 
cally or horizontally to 
redirect the light path 


Shaky light path £5. 


A new crop of 
sensors, such 

as the CellSensor, 
measure radia- 
tion from cell- 
phones, power 
lines, and home 
appliances. 


hertz to 5 gigahertz—sensitive enough 
to detect a cellular phone tower a half- 
mile away or an operating cellphone 
40 feet away. An enhanced version, 
also available, is capable of picking up 
covert surveillance equipment. A simi- 
lar product called CellSensor ($50), 
made by TechHealth Corp. of Hallandale, 
Florida, measures both radio frequency 
radiation emitted by cellphones and 
EMF radiation generated by power 
lines and household appliances. 

While opinion varies as to the risks 
electromagnetic fields pose and the 
possible hazards associated with radio 
frequency radiation created by cell- 
phones, Sweden has gone as far as 
setting safety standards for EMF emis- 
Sion levels. In the U.S., scientists at 
Georgia Tech's Research Institute are 
testing the interaction between elec- 
tronic-article surveillance devices used 
in stores and medical implant devices 
such as pacemakers.—Hank Schlesinger 


before it reaches the image sensor. 
The mechanism effectively keeps 
the light path in a straight line, 
eliminating most cases of the shakes 
like a calming sedative.—F. V. 


Image sensor 
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Wireless Internet 


IF A NEW research project spon- 
sored by the Defense Advanced 
Research Projects Agency (DARPA) 
comes to fruition, the next-gen- 
eration radio that battlefield sol- 
diers use to communicate might 
work more like a wireless Internet. 

Instead of a message being 
transmitted from one radio to 
every one in a given range, the 
message would be transmitted to 
the nearest radio, which would 
relay it radio by radio down the 
line to its destination, just like 
Internet messages being sent 
from node to node. Not only 
would this transmission method 
require less power, but messages 
could be addressed to a specific 
geographical area as well. The 
Global Mobility Information Sys- 
tems plan calls for text and mul- 
timedia capabilities as well as 
voice transmissions. If the signal 
is interrupted, a bookmarking 
system would allow users to track 
how far the message had traveled; 
the communication would not 
have to restart from the source. 

Another power-saving tech- 
nique under study is the trans- 
mission of radio signals that have 
embedded messages that describe 
signal strength. The receiving 
radio could then adjust power 
accordingly, increasing it if the 
signal is distant or decreasing it 
if the signal is nearby. The radios 
would make similar adjustments 
to compensate for background 
noise or dense foliage. 

DARPA also foresees soldiers 
equipped with smart helmet 
antennas that would determine 
which antenna element was 
receiving the strongest signal 
and then lock in on it, allowing 
a soldier to move his head with- 
out losing the signal.—F. V. 
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We hope you'll raise a glass to Mr. Jack Daniel sometime this month. Any day you choose will be just fine. 


EVERY SEPTEMBER, someone in Lynchburg, 
"Tennessee bakes Mr. Jack Daniel a birthday cake. 
(This year, it was Margaret Tolley’s turn.) 


[^ d 


Trouble is, no one knows for sure just when 
Mr. Jack's birthday occurs. Nobody has ever 
been able to hunt down the exact date. And 
while some claim he was born in 1846, 
others say it was 1850. But this minor 
confusion hasn't kept folks around here 
from celebrating our founder's birth each 
and every September. Like the whiskey 
that bears his name, that's something 
that won't ever change. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


We're glad you like our whiskey. Please enjoy it responsibly. 


Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motiow, Proprietor, Route 1, Lynchburg (Pop. 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


/ 0 I i e To study the bizarre gelatinous 


carnivores that populate the 


ocean's midwaters, scientists 


ON A GRAY MORNING in early May, I embark are unleashing sophisti- 


with a team of scientists on the research vessel 


Point Lobos, headed for the deep waters of California’s cated new probes. 


Monterey Bay. The target of the day’s “fishing trip” is a By Steve Nadis 


strange group of animals with translucent, gelatinous bod- 
ies. Most have no brain, heart, lungs, eyes, or protective 
shell, and they can’t make a sound. Yet they can sense 
light, find prey, navigate, and defend themselves. 


These creatures, called siphono- above the seafloor. Wispy, chain-like 
phores, spend their lives adrift in the carnivores that can outcompete 
dark, boundless, three-dimensional bulkier predators such as shark and 


world of the ocean's midwaters—a squid, siphonophores are com 
zone extending from about 100 me- posed of modular pieces—with 
ters below the surface to 100 meters multiple stomachs, tenta- 
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Ocean Rover 


ctric thrusters, a variable buoyancy 
Solutionzoom cameras, Tiburon will help 

j ook at animals living ata variety of 

ocean depths. The unmanfied submersible comes with modu-- 


[fj ber tools that can be installed quickly for different missions, 
Foam buoyancy à mu 


= 


Main coi 


Manipulator arm 


TIBURON AT A GLANCE S 

Height: 2.1 meters / J 

Weight: 3,360 kilograms ＋ A 

Depth: up to 4,000 meters 7 A 4 
1 


Speed: 0.75 knots at full 


depth, dragging communica- 


— tions cable 


one of the main targets of the new 


— submersible, siphonophores are poorly Mother ship: Western Flyer y y A 
understood creatures that play an im- 57 
a portant role in the ocean food chain. if 
With bodies that have multiple mouths 
and stomachs, but no heart or brain, 


siphonophores can grow to lengths 
‘Surpassing even that of the blue whale. 
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cles, and other parts. These bizarre 
animals come in a variety of shapes 
and sizes: Some are just a centime- 
ter long, while others have been mea- 
sured at 40 meters, making them 
longer than the blue whale. Scientists 
expect to find even larger siphono- 
phores, though they can’t agree on 
whether the animals are single organ- 
isms or colonies, as they have charac- 
teristics of both. 

Siphonophores and their midwa- 
ter companions occupy the largest 
habitat on Earth—a realm that con- 
stitutes more than 95 percent of the 
available living space on our blue 
planet. Yet surprisingly little is known 
about the ecological impact of these 
mysterious creatures—an oversight 
that Bruce Robison and his col- 
leagues at the Monterey Bay Aquar- 
ium Research Institute (MBARI) in 
Moss Landing, California, are trying 
hard to redress. 

As head of MBARI’s midwater ecol- 
ogy research program, Robison hopes 
to fill what he calls the biggest gap in 
our understanding of how the ocean 
works. He has considerable resources 
to apply to this end, including several 
new tools that are opening up the 
deep-sea realm for observations never 
before done in such a sustained way. 


Monterey Bay makes an ideal offshore laboratory because it is rich in 


MBARI, a private institution founded 
in 1987, owns two research ships, 
each equipped with a tethered sub- 
marine called a remotely operated ve- 
hicle (ROV). The institute’s scientists 
can go to sea as often as they like, 
without having to apply for grants in 
a field where government funding is 
virtually nonexistent. *Year-round ac- 
cess to the sea,” says Robison, “enables 
us to detect patterns and seasonal 
variations we wouldn’t notice with 
just one cruise a year.” 

To get a firsthand look at this work, 
I'm accompanying Robison and fellow 
investigators on a day-long siphono- 
phore hunt. Our companions include 
two specialists: Marsh Youngbluth of 
the Harbor Branch Oceanographic 
Institution in Fort Pierce, Florida; and 
Jessica Silguero of the University of 
California, Santa Barbara. 

As the ship pulls away from the dock, 
Robison, whose full beard and unruly 
hair make him look more like a skipper 
than a scholar, explains why MBARI 
is so well-situated for such forays. Un- 
derlying Monterey Bay is a vast chasm 
bigger than the Grand Canyon; water 
depths of 4 kilometers can be found 
less than 100 kilometers from shore. 
"That water, moreover, is rich and fertile, 
replete with a multitude of life forms. 


Monterey Bay 
Canyon 


biological diversity. The bay's most prominent feature is an underwa- 
ter fissure that is deeper than the Grand Canyon. Scientists lower a 
tethered sub into its dark depths to study the creatures living there. 
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"Today will be a short excursion, with 
the team venturing about 12 kilometers 
from Moss Landing, where bottom 
depths are about 1,600 meters. Point 
Lobos is set up for day trips, Robison 
says. "The idea is to observe the ani- 
mals in their natural habitat, collect 
samples, and get them back to the lab 
quickly, which we can do because we're 
so close to the deep water. On the East 
Coast, we'd have to steam for 24 hours 
or more to reach water this deep." 

Midway during the 90-minute tran- 
sit, Robison takes me on a guided tour 
of the ROV Ventana, “parked” in the 
middle of the rear deck. The 3-ton 
probe, roughly the size of a small car, 
is equipped with sensors, video cameras, 
lights, mechanical arms, and sampling 
devices, The sub is connected to the 
ship by a cable that transmits electric 
power, data, and video images. One 
instrument measures the tempera- 
ture, salinity, and oxygen content of 
the water, showing the conditions in 
which various species are found. A 
scanning sonar device helps scientists 
determine the size of animals, such 
as the 40-meter Praya that Robison 
and his colleagues encountered five 
years ago. That's the longest siphono- 
phore found to date, but Robison 
doesn't expect the record to last long. 


Researchship 


Remotely) 
operated 
vehicle 


A 


A Closer Look at the Siphon Bearers 


SIPHONOPHORES COME in a variety of shapes and sizes. All have feeding structures, called siphons, consisting of stomachs and mouths. 


A small yellow wheel called a flow 
meter works like an odometer, allow- 
ing researchers to measure distance 
as Ventana is towed through the sea. 
They can then estimate the volume 
of water surveyed, and calculate the 
density and distribution of animals. 
"There's no question that siphonophores 
are dominant predators here," Robison 
says. "But if we can't say how many 
there are in a given volume, we can't 
really assess their importance." 

Silguero, a graduate student roughly 
half the age of veterans Robison and 
Youngbluth (who are both in their early 
505), joins the conversation. ROVs 
like Ventana, she tells me, are invalu- 
able tools for studying and capturing 


delicate siphonophores. "People have 
known about these animals, or at least 
some of them, for more than 200 years," 
she says. "But the creatures are so del- 
icate, they break apart into pieces of 
mush when you try to bring them up 
in nets. With ROVs, we can watch them 
in the wild and bring them back intact, 
and alive, for further analysis." 
Another one of the new tools avail- 
able for studying siphonophores is 
MBARI’s next-generation ROV, the 
Tiburon. The new vehicle has already 
reached depths of 4,000 meters, about 
three times deeper than Ventana can 
go, and should be fully operational in 
early 1999. Tiburon is quieter than 
Ventana, can float in place without stir- 


Among the largest of the siphonophores is Praya sp. (top right), 
which can grow to 40 meters in length and is propelled by a 
swimming bell (the large feature on the end). Halistemma rubrum 
(top left) has numerous swimming bells. At left is Halistemma 
sp., which has its feeding tentacles deployed like a drift net to 
catch fish. Above is a type of Physonect, which grows to about 

a meter in length and is found at depths of 450 to 500 meters. 


ring up water, and has sensitive cam- 
eras that can operate without lights 
when necessary—stealthy features 
that should enable Robison and his 
team to observe animals in an undis- 
turbed state. “We don't know what 
we'll find as we move toward the 
seafloor, but the number of animals 
generally decreases and they also get 
bigger," Robison says. 

The chief mate warns us to step back 
as Ventana is hoisted by crane from the 
ship's deck and slowly lowered about 
a kilometer into the sea. As the sub 
sinks through the water column, the 
scientists head downstairs to the con- 
trol room (known as “The Hole") to 
watch the underwater views displayed 
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on numerous video monitors. Robison 
sits next to Ventana’s pilot, T.C. Dawe, 
who controls the craft’s movements by 
manipulating a joystick. Robison and 
the others keep up a running commen- 
tary on the creatures they see; the 
commentary is taped and will later be 
filed with the ROV’s video recording. 

When I look at the video screens, 
my untrained eyes can’t see much 
except “marine snow,” white flakes 
consisting of dead organisms, fecal 
pellets, and other particles sinking to- 
ward the ocean bottom. But Robison 
is able to pick out some animals of in- 
terest amidst the blizzard, such as a 
small siphonophore with a “head” 
shaped like a rocket ship, spotted 260 
meters below the surface. The crea- 
ture doesn’t actually have a head, but 
it is propelled by a cluster of pulsing 
“swimming bells” that vaguely resem- 
bles a rocket. 

Youngbluth, sitting next to me, ex- 
plains that swimming bells work like 
turkey basters: When a valve in these 
floppy, bulb-like structures opens, wa- 
ter is drawn in. Water is later forced 
out by muscular contraction, pushing 
the animal forward, backward, or in 
circles, depending on the se; ce in 
which bells are squeezed. 2 à 

As Youngbluth-and talk; Daw 
maneuvers the ROV around so 
one of its samplers is near the d 
He opens the lid of a plastic c 
moves the container over 
and then closes the lid. The’ 
tion is much harder than it lo 
Working from a two-dimensiona 
screen, the pilot gets-no tactile fee 
back. “It takes practice,” Dawe tel 
me, noting that he’s lousy at iN 
games. “Some pilots say the games 
helpful, but they never helped me,” 

A Nanomia, one of the most abun- | 
dant siphonophores in Monterey Bay, 
appears next on the screen. Up to half 
a meter long, with tentacles dangling 
from a narrow strand of bells and stom- 
achs, this voracious predator eats one- 
quarter of the krill consumed in the bay. 

Nanomia swim hundreds of meters 
toward the surface each night and sink 
downward by day, part of what Robi- 
son calls the largest animal migration 
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on Earth. But tracking the exact move- 
ments of Nanomia and other siphono- 
phores is challenging, because it’s 
difficult to tag an animal with no solid 
body parts. Instead scientists hope to 
use autonomous underwater vehicles 
(AUVs) to track siphonophores. These 
robotic vehicles could also help solve 
the mystery of how old siphonophores 
are, which could provide clues about 
their growth rates and food intake. “I 
can’t think of any other way to do it,” 
Robison says. “Without an AUV, we’d 
never see the same animals twice in 
the midwaters, as there’s nothing to 
tie them to a particular spot.” 

I find Silguero in the galley, and ask 
her a question that’s been bothering 
me all day: What makes a siphonophore 
a siphonophore, given the diversity in 
size and appearance among the 150 
species known worldwide (including the 
dozen or so discovered by MBARI re- 
searchers)? What does a Portuguese 
man-of-war, easily the most familiar 
siphonophore, have in common with 
more exotic, deep-sea creatures that 
practically nobody has ever heard of? 

Siphonophore, I learn, means “siphon 
bearer,” named after the feeding struc- 
ture or siphon that consists of a stom- 
ach and trumpet-shaped mouth. The 
animals belong to the Cnidarian phy- 
lum that includes stinging animals 
such as anenomes, jellyfish, and corals, 
Silguero says. What sets siphonophores 
apart is their modular construction— 
their ability to “bud off” multiple 


copies (sometimes hundreds or thou- 
sands) of tentacles, stomachs, and 
other structures that are connected 
and tightly integrated. 

Small siphonophores feel squishy, 
but bigger ones are fleshier, Silguero 
says. Sometimes they fall apart when 


touched, emitting bioluminescent 
light known as contact flashing. The 
animals can be identified by their 
characteristic light displays. The phe- 
nomenon is also a defensive ploy: A 
siphonophore might cast off a spare 
swimming bell that glows as a decoy 
to confuse an enemy. 

I notice on a nearby TV monitor 
that a large and meaty Praya is now 
floating past Ventana, about 275 me- 
ters down. It's time to return to The 
Hole, where Robison activates the 
ROV's suction sampler and gently 
draws the animal through a long 
coiled tube into a 3-liter container. 
“Bingo!” he says. “We got it!” 

One of Ventana’s drawbacks is that 
its bright lights scare off some sipho- 
nophores. “Some deep-sea animals 
self-destruct when light is shined di- 
rectly on them,” says Youngbluth. 
Tiburon will be better in this regard, 
because its more sensitive cameras re- 
quire less light. But Youngbluth is 
also keen on doing measurements of 
animals in their deep-sea habitat. He 
has conducted metabolic studies, for 
instance, monitoring the respiration 
of siphonophores in undersea enclo- 
sures, which show that the animals 
respire three to seven times more 
rapidly at sea than in the lab. “The 
future clearly lies in doing more work 
in the ocean,” he concludes. 

For now, all is quiet on the siphono- 
phore front. The team has hit a dry 
spell, seeing nothing but “snow, snow, 


and more snow,” according to Paul 
Tucker, who is now piloting Ventana. 
Robison blames the dearth of animals 
on El Nifio, which has affected produc- 
tivity throughout the bay. 

Finally, 900 meters below the sur- 
face, they spy a snake-like siphono- 


phore called an Apolemia that’s 10 
meters long, but is only as wide as 

a finger. Most of its length consists 
of dark, beady stomachs, hundreds 
of them in all, which are fed by built- 
in mouths and tentacles. Youngbluth 
has counted as many as 800 stomachs 
on an Apolemia, which can exceed 30 
meters in length. When the animal is 
in a feeding posture, it uncoils and 
extends hundreds of tentacles to cre- 
ate a lethal drift net. Youngbluth calls 
this the “curtain of death,” poised to 
capture other siphonophores, crus- 
taceans, jellyfish, and small fish— 
“anything that's dumb enough to 
swim into its web." 

But the spindly, fragile Apolemia 
breaks apart when the rover's suc- 
tion device is turned on. Let's pick 
up the crumbs,” Robison says. 

By mid-afternoon, the team has cap- 
tured a few more Apolemia, thereby 
filling all 16 of Ventana's containers. 
The probe is hauled back to the ship, 
where scientists unload the samples. 

Ilook at a few of the gallon con- 
tainers, surprised to see how small the 
long siphonophores look, collapsed 
into indistinguishable bundles. “These 
animals are made up of muscle fibers," 
Youngbluth explains. "They constrict 
like rubber bands, which is why they 
can fit into such small jars." 

Soon we reach the Moss Landing 
dock. I wander into the lab, where 
the researchers waste no time exam- 
ining the animals they've brought back 


emia have had 


ALife of Ups and Downs 


DESIGNED BY SCIENTISTS and engineers at the Monterey Bay Aquarium 
Research Institute a decade ago, Ventana has made more than 1,400 dives. 


siphonophores in the middle, Reisen- 
bichler says, which is crucial for ani- 
mals that cannot tolerate prolonged 
contact with a hard surface—be it the 
side of a fish tank or a canyon wall. 
In another room, Youngbluth in- 
spects the stomach contents of the 
captured Apolemia to determine what 
they've been eating, the percentage 


)0 stomachs. 


to learn about digestion, reproduction, 
respiration, and behavior patterns. 
Some specimens can be kept alive 
for weeks, and even months, in circu- 
lar kreisel tanks, explains senior re- 
search technician Kim Reisenbichler. 
The flows are designed to keep the 


lar 


of stomachs that are full, and how long 
digestion takes—information needed 
to establish their significance as 
predators. “This is the tedious part 
of science," he says, as he cuts open 
one tiny stomach after the next to see 
what's inside. It will take a slow, 


steady effort to get a complete pic- 
ture, but Youngbluth already knows 
siphonophores play a vital (and ne- 
glected) role in the oceanic food chain. 

He points out, for example, that 
Apolemia ravaged salmon fisheries in 
Norway last December, while Nanomia 
have for years clogged the nets of fish- 
ermen in the Gulf of Maine and 
Georges Bank. The siphonophores eat 
copepods, small crustaceans that are 
an important food for fish and whales. 
People assume the threatened New 
England fisheries will eventually 
bounce back after years of restricted 
fishing, *but not if something else [like 
Nanomia] gets there first and eats all 
the food," Youngbluth says. 

The work will take him well into the 
night, despite a 6:30 appointment on 
the Point Lobos the next morning. But 
Youngbluth will gladly drag himself out 
of bed, given the chance for new dis- 
coveries in one of the least understood 
ecosystems on Earth. “We’re pioneers 
in this realm,” he says, “going where 
no one else has gone." > 


SAT p 
PR 
w A 
Y 


|] 
ii 


y 
AN 


" BI BACK WHEN THE ENTIRE WORLD was without cords or 
31h power, years before Og Vila left This Old Cave over a 
1 contract dispute, tools were simple. You had your stan- 
dard rock, and everywhere you looked an abundant sup- 
ply of more rocks in every metric size lying about the 
forest floor. But before long man started futzing with 
his tools, combining rock with bone and a bit of animal 
hide, for example, to make them more effective, efficient, 
and ergonomic. Chipped flint was the Leatherman of 
Neanderthal Man. 

Fast forward to 1998. Man is still tweaking his tools, 
making them more specialized, task-specific, and easier 


to use. He is bringing the power of heavy-duty construc- 
tion-site tools into the home—and better yet, he's adding 
smarter, safer, more user-friendly features. 

For instance, “I’ve been on job sites where a guy will 
À go through 100 Allen wrenches, or keys, in a month be- 


uat 


cause he sets one down and loses it in the dirt," says Mike 
Whitman, who is a product manager for tool manufac- 
turer Porter-Cable Corp. "That represents a lot of time 
lost each time he has to stop working and hunt for an- 
other one. Now we have the technology to create holding 
power with a chuck and go wrenchless." 
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By Jeff Csatari 


We're all for making work less work-like. So we've 
rounded up a sampling of power tools that give you the 
cutting edge. Get a napkin. You're going to drool. 


LOADING UP DRILL BITS 


How many times have you had drill in hand but couldn't 
find your bit case? How many times have you found the 
case empty or missing the bit you need? OK, then, how 
many times have you been drilling high on a ladder and 
needed to switch to a screwdriver bit? Back down the lad- 
der you go to make the change. 

We've all been there, which is why Sears Craftsman 
created a unique 12-volt cordless drill, on sale in October, 
that packs its bits right inside the housing. The five drill 
and screwdriving bits are housed inside a revolving cham. 
ber, like bullets in a revolver. To choose a bit, you slide a 
switch on the side of the drill and look through a tiny 
viewfinder. If the bit looks like the one you want to load, 
you push a lever forward, like the bolt action on a rifle, 
which feeds the bit forward through the chuck. A mag- 
net on the tip of the pushrod holds the bit in place until 
you hand-tighten the chuck; the magnet also sucks the 
bit back into the magazine when you want to load a dif- 
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With Craftsman's Redi Drill, 
sliding a nob, as the arrow 
shows, draws the bit back 
Into the drill where it can be 
replaced with one of the 
four other screwdriving or 
drill bits. Just move the bit 
selector switch on the side 
of the unit and push the nob 
forward again to load. 


: PA QU Ryobi’ lasti 
[| CRAFTSMAN REDI DRILD window (inset) lets 
you see the blade 


and cutline for im- 
proved accuracy. 


Features: 

* Internal bit-holding maga- 
zine loads up to five hex- 
or round-shanked bits 

* Electronic torque control for 
driving screws in a variety 
of materials 

* Comes with two 12-volt 
battery packs 


| Speed: Variable to 600 rpm 
| Price: $160 
Available: October 


Features: 

* Unique line-of-sight window 

* 10-foot cord 

* All-ball-bearing motor 

* Improved depth and miter adjustments 


Price: Less than $85 
Available: October 
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A new bit clamp on Skil's Classic Plunge Router 
eliminates the need for a wrench or spindle lock. 
Someday such quick changers may be as com- 
mon on routers as depth indicators (inset). 
blades break and need to be changed 
often. Porter-Cable's model 9543 jig- 
saw, on sale this month, trims the time 
needed to do that down to seconds. 
The company designed an innovative 
keyless blade clamp that makes blade 
changes easy. Just squeeze the two 
levers with thumb and forefinger, in- 
sert the blade, then release. 

You don't need a wrench to tilt the 
base of the jigsaw, either, thanks to a 
built-in locking mechanism. You can 


Features: 


* Industry-first wrenchless cut at 0, 15, 30, and 45 degrees in ei- 
router-bit chuck ther direction. And if you are working 
* Chip deflector on laminates and veneers, you can at- 


S Ac 


Speed: 8,000 to 25,000 rpm tach a plastic sub-base over the cast 
metal base to protect your surface. 
A different tack on the same goal 


ferent one. Make sure you open the chuck 


fully when switching to a bit of larger diam- Price: $125 


eter, or it won't fit through the opening. Available: Now of easier and quicker changes, S-B 
And before you retract a bit back into the Power Tools’ Skil 1845:02 Classic Plunge 
housing, wipe it with a clean rag to keep oil and bits Router lets you change bits without twisting the chuck. 
of sawdust from getting into the magazine. The bit holder, developed with Jacobs Chuck Manufac- 
This Gatling gun of cordless drills will make quick turing, is a snap—literally: You release a sleeve, insert a 
work of jobs requiring frequent bit changes. But this bit, and snap the sleeve back down to lock. Internal bear- 
breakthrough doesn’t sacrifice the performance features ings create the clamping force that grips the bit. The quick- 
we've come to expect from a good drill, such as a soft changer will appear on other routers in the coming months, 
start for screwdriving and variable speed control from 0 and be sold by Jacobs to retrofit existing routers as well. 
to 600 rpm. A dial on the trigger switch adjusts speed for With the bit in place, the Skil router is ready for serious 
driving screws or fast drilling. And we like the T-han- work with its powerful 2-horsepower, 10-amp motor 


dle design, which provides excellent balance. 
You can screw one-handed, but for better 
control, the elongated housing creates a 
comfortable place behind the chuck 

for your other hand. 


and impressive operating range of 8,000 to 
25,000 rpm. Other features include a soft 
start for improved control, comfort, and tool 
life; and fine adjustments for bit positioning. 


FINGER-FINE SANDING 
QUICK-CHANGE ARTISTS 
You might think it would be difficult to 
get excited about a new jigsaw. And you 
would be right. Unless you use a jigsaw 
like most people use a phone, which is 
to say for a good part of the day. Jigsaw 


The traditional method of sanding a piece 
of work that is too small for your heavy-duty 
electric sander is to wrap the sandpaper 


ASE ROUTER 


Features: 

* Precision centering system for 
repetitive cuts 32 

* Quick-change, lever-action i 
template guide ^ 


* 10-foot cord ee 


Speed: 25,000 rpm 
Price: $179 


A precision bit-centering system and depth 
adjustment add accuracy for repetitive cuts 
in Bosch's Fixed Base Router. 


Available: Now 
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BLACK & DECKER 
MOUSE SANDER 


Features: 
* Stick-and-peel sandpaper 
pads for quick changes 
* Soft rubber grips, ergonomic 

design 
* 23 polishing and sanding 
accessories 
computer mouse. 


Speed: 11,000 orbits per minute 
this 

Price: $60 ps 

Available: October smooth op 


Modeled after the 


around your fingers—and then proceed to scrape 
your knuckles raw. 

Here's a better idea. Put your hand on the Black & 
Decker Mouse. Go ahead. It feels good. This sander/ 
polisher, available in October, takes its ergonomic cues 
from the ubiquitous computer mouse. With soft rubber 
grips and rounded handle (it's like holding a baseball), the 


sander provides better control than traditional sanders do. 


Now, you're not going to sand large surfaces with this 
tiny unit, It's designed for typical household and detail 
sanding with medium- to extra-fine-grit sandpaper. You 
can also scrub rust off metal, polish brass, and buff silver 
using the sanding and polishing pads that come with the 
unit. The pads stick to the base with Velcro fasteners, 
as they also do with Black & Decker's VersaPak detail 
sander, and they can be peeled off for quick changes. A 
useful detail sanding attachment helps in tight corners. 


YOU CAN GO HOME AGAIN 1 


Life, for the most part, stops when you are 
putting an edge on a board with a router. 
You can't pause in the middle of your work 
to scratch your nose, let the dog out, or pick 
up a ringing telephone. Once you lift that 
router off your work, it's unlikely you'll 
ever get it back in the right spot to get a 
consistent line. 

So S-B Power Tool Co. set out 
to build the most accurate router it 
could. “We listened to all the feed- 
back from the field and gave real 
woodworkers what they wanted,” 
says Chris Carlson, senior product 
manager for woodworking. 

The result is the precision center- 
ing system, which is now available 
on new Bosch routers with model 
numbers 1617, 1617EVS, and 1618. 
The tool’s base is cast out of magne- 
sium, an extremely stable material, 
which holds the motor in a consis- 


Features: 


clamp 


Price: $179 
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PORTER-CABLE JIGSAW 
MODEL 9543 


* Three-step keyless blade 


* Tilt base with wrenchless 
locking mechanism 
* Sawdust blower 


Speed: From 500 to 3,100 
strokes per minute 


Available: This month 


tent position. A microfine adjustment system lets 
you raise and lower the bit more accurately for 
repetitive cuts. 


A NEW OUTLOOK 


The number one complaint of circular saw 
owners is that they have trouble seeing where 
they are cutting. You look from one side and 
you get a blast of sawdust in your face. You 
look from the other and you see nothing but 
tool housing. Not good. 

So Ryobi cut away some of the base of 
its new 13-amp saw, available in October, 
and added a little plastic line-of-sight win- 
dow that lets you see the blade from above 
so you can easily follow a cut line. 

That’s just one of the neat tweaks that make this a 
better saw. Some others: Instead of the typical 8-foot 
cord, it's fitted with a 10-footer, so you can cut 8-foot 
sheets of plywood without an extension cord. The depth 
and angle knobs have been made larger for easier depth 
and miter adjustments. And you can actually read the 
numbers on the depth scale on the back of the saw with- 
out binoculars: They're big. The saw also has a bevel ca- 
pacity to 51 degrees for a full range of miter cuts. 

All of these features in a powerful 13-amp machine 
make it hard to beat for the money. But, most important, 
you'll be able to see where you're sawing, which should 
make your projects that much nicer—and the local EMTs 
very happy indeed. 9 


Make quick E 
blade changes E | 
by squeezing 

the levers on 

Portet- Cable s 

Keyless clamp. 


of the Web 


What are the top science and technology sites on 
the Internet? Look no further. Here’s your guide. 


IN WHATEVER FORM—news, commentary, or pure 
information—science and technology surrounds us these 
days. It’s on television and radio, in magazines and 
newspapers, and is a part of our daily collective conver- 
sation about the high-tech era in which we live. But no 
medium blends the immediacy and diversity of our sci- 
tech world quite like the World Wide Web. When new 
planets are discovered, the Web has the pictures first. 


When students of all ages require information on any- 
thing from the laws of physics to copyright laws, they 
head to the Web. When an answer is needed about can- 


cer, or you're seeking some elucidation on electromag- 
netic: 


the Web is increasingly the source of choice. 
Like you, perhaps, we have our favorite Web sites, 
and sci-tech sites that inform and engage are high 
among them. At the top of that list, naturally, is POPU- 
LAR SCIEN own site (www.popsci.com). But we've 
got some pretty good company. We dug into hundreds 
of sites to come up with 50 of the best science and 
technology Web sites out there. And to make the navi- 
gating even easier, stop at our Web site first and hyper- 


link your way to our award-winning sites from there. 


Edited by Chris O’Malley 


ADDITIONAL RESEARCH BY SHARONE KATZ 
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Common soil bacteria becomes a slimy colony at Cells Alive. 


SCIENCE ILLUSTRATED 


Cells Alive! 

www.cellsalive.com 
Live and in color—mug shots and movies of micro- 
scopic cells, from penicillin to parasites. 


Illusion Works 

www.illusionworks.com 

Seeing is believing, eh? Try a curious collection of 
optical and other sensory illusions, with scientific 
explanations unlocking their secrets. 


AT&T’s Microscapes Gallery 


www.att.com/microscapes/ 
microscapes.html 


Size matters, even in inner space where atoms 
and light beams rule. 


The Visible Human Project 


www.nlm.nih.gov/research/visible/ 
visible human. html! 


Spin your partner! The goal is to create detailed, 3-D 
representations of the male and female human body. 


Chaos Gallery 
www-chaos.umd.edu/gallery.html 

Can the chaotic dynamics of math, physics, and 
other sciences yield stunning works of modern art? 
Apparently so. 


HEAVENLY BODIES 


Space Station Web 
station.nasa.gov/core.html 

Read the latest news, meet the crew, chart their 
assembly progress, see the pictures, and peruse 
3-D renditions of the station. 


NASA Observatorium 
observe.ivv.nasa.gov 

Drop off the planet! Nothing but stunning pictures 
of the universe, and the facts and stories behind 
those images. 


Asteroids and Comet Impact Hazards 
impact.arc.nasa.gov 

Forget the movies, here's the real deal. Includes the 
latest scientific thinking on the 1997XF11 asteroid 
that will zip (relatively) close by Earth in 30 years. 


Earth from Space: 
An Astronaut's View 

earth.jsc.nasa.gov 
A small slice of a database containing more than 
250,000 photographs of Earth, taken from beyond 
the bird's eye. 


Top-down views are the mainstay of the NASA Observatorium. 
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Solar System Simulator 
space.jpl.nasa.gov 

Pick your planet, position, date, time, and field of 
view, and the simulator will show what it’s like to 
see the universe from your own special standpoint. 


Space Views 

www.spaceviews.com 

A good place to keep up on space policy, 
launches, events, political developments, 
research, and technologies. 


Red, green, and blue lamps make shadows at the Exploratorium. 


THE HALLS OF SCIENCE 


Exploratorium: ExploraNet 
www.exploratorium.edu 

Like its real-world counterpart in San Francisco, an 

interactive science museum with range and depth. 

Features online projects, exhibits, Web cams, arti- 

cles, and more. 


Science for the Millennium 
www.ncsa.uiuc.edu/Cyberia/Expo 

An online expo emphasizing outer space, advanced 
computing, and virtual environments with multime- 
dia flair. 


Franklin Institute of Science 
sln.fi.edu 

The online edition of the famed Philly museum lets 
you follow classroom journeys into the field. 
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The once-secret XP-80 Lulu Belle, the first jet fighter, is at the 
National Air and Space Museum. 


American Museum of Natural History 
www.amnh.org 

The renowned New York museum is where they keep 
the dinosaurs. The biodiversity material shows how 
we're all dependent upon one another. 


National Air and Space Museum 
www.nasm.si.edu 

Look! Up in the sky! This one's got everything that 
flies except Superman. 


Monterey Bay Aquarium On-line 
www.mbayaq.org 
If it swims, you'll find it in this e-quarium. 


The Monterey Bay Aquarium takes you to the deep reefs. 


AUTHORITY FIGURES 

The Mad Scientist Network 
www.madsci.org 

Leveraging the collective crania of scientists who 
love to teach, the site features an archive of ques- 
tions and answers, plus a series of "mad labs" demos 
and links to other sites. 


Ask an Expert: Science & Technology 


www.askanexpert.com/askanexpert/ 
catscitec.shtml 

A quirky but compelling set of ask-an-expert e-mail 
addresses and Web sites, from astronomers and nuclear 
power experts to painters and population geneticists. 


Junk Science Home Page 
www.junkscience.com 

Noted junk science expert Steven Milloy leads a spir- 
ited debate over the latest “scientific” revelations 
regarding environmental, health, and nutritional 
hazards, among other topics. 


Ask Dr. Universe 
www.wsu.edu/ 
DrUniverse 

Aimed mainly at children, 

the good doctor offers 

the sort of detailed and 
authority-laced explana- 
tions to common ques- 
tions ("Why can't we 
grow more brain cells?") 
any science fan can love. 


Dr. Universe says no one has 
hooked a frog to an EEG yet 
to measure sleep. 


SCIENCE FLIX 


Asteroid Virtual Reality Movies 
sherpa.sandia.gov/asteroid 

An asteroid wipes out New York City. OK, it's un- 
likely. But you're going to look at these video clips 
anyway for the thrill. Next: NYPD Deep Blue. 


JPL Video Archive 
www.jpl.nasa.gov/video 

Probe this! A library of real and simulated clips 
(mostly large files) from NASA's Jet Propulsion Labs, 
focusing on the Mars Pathfinder and Cassini missions. 


NOVA Online 

www.pbs.org/wgbh/nova 
Video from (and articles related to) the popular PBS 
science series, making this one TV companion that's 
more content than promo. 


See what the Hubble telescope sees at its dedicated site. 


Hubble Space Telescope Movies 
oposite.stsci.edu/pubinfo/Anim.html 
Movies, animations, and simulations from the Space 
Telescope Science Institute depicting what Hubble 
sees, from Saturn's storms to Mars's rotation. 


Virtual Trips to Black Holes 
and Neutron Stars 


antwrp.gsfc.nasa.gov/htmltest/ 

rjn bht.html 

No one's selling travel packages to black holes just 
yet, but you can almost book in advance with these 
scientifically accurate computer animations. 


Climb aboard for a ride to the Invention Dimension. 


INVENTION MENTIONS 


U.S. Patent and Trademark Office 
www.uspto.gov 

Yes, it's got trademark and patent basics and news, 
but it may be most useful for the ability to conduct 
free patent searches. 


Inventnet 
www.inventnet.com 
Free stuff! Run by a nonprofit group for indepen- 
dent inventors, Inventnet offers advice, forms, 
patent attorney referrals, an electronic newsletter, 
and more for the erstwhile inventor. 
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The Invention Dimension 


web.mit.edu/invent 


An eclectic assemblage of news, surveys, resources, 


and links. Perhaps the most interesting is an 
archive of “inventors of the week,” which is 


searchable by invention. 


Wacky Patent of the Month 
colitz.com/site/wacky.htm 

What were they thinking? Check out the “self wait- 
ing table" (1866), the “nose shaper” (1907), and 
the “pat on the back apparatus" (1986). 


SCIENCE AT 11 


The Why Files 
whyfiles.news 
-wisc.edu 

Promising to deliver 
the science behind the 
news, The Why Files 
does just that in re- 
markably clear fashion 
for timely topics as di- 
verse as cloning and 
school violence. 


The Integrated Science Newswire 
www.artigen.com/newswire/ 


scitech.html 


This aptly named site 
provides a daily round- 
up of science and tech- 
nology stories from a 
variety of news ser- 
vices, including the 
usual and not-so- 
usual suspects. 


Planet Science 


www.new 
scientist.com 
Selected news and 
feature stories on an 
eclectic array of topics 
from the pages of the 
respected London- 
based science weekly 
New Scientist. 


ular 


ATTA 


The Integrated Science News- 
wire functions like an index to 
science news stories culled 
from a variety of sources. Each 
one is linked. 


The Mouse Spins a Web 


EurekAlert: Global Gateway to Science, 
Medicine, and Technology News 
www.eurekalert.org 

Produced by the American Association for the Ad- 
vancement of Science, the site posts news releases 
from a wide range of prestigious research and med- 
ical institutions. 


Science Daily 

www.sciencedaily.com 

Here's where to get your daily dose of the latest 
science research news. This site is distinctive be- 
cause it lets you filter stories easily according to 
topic ("matter and energy," for example), and its 
many relevant links. 


Flash WHITE COATS ’R US 
pao.gsfc.nasa.gov/gsfc/newsroom/ Los Alamos National Laboratory 
flash/flash.htm www.lanl.gov 

This frequently updated and searchable roster of NASA Birthplace of the Bomb, Los Alamos continues to work 
news releases and images is a must for space junkies. on nuclear weapons and materials. This one glows. 


Sounds Like Science MIT Media Lab 
www.npr.org/programs/science www.media.mit.edu 

Didn't catch the broadcast on National Public Radio? Want to get really wired? Here's where the digital 
Tune in here for science news coverage. future of electronic entertainment lies. 


Bell Labs Innovations 

www.bell-labs.com 
A peek into the headlines, projects, and people at 
the Bell Labs, now a unit of Lucent and still arguably 
the world's premier computing and telecommunica- 
tion laboratories. 


Steering the Net 


Bell Labs puts its finger on telecommunications at its site. 


Sandia National Laboratories 
www.sandia.gov 

As a national security lab in a post-Cold War world, 
Sandia delves into many kinds of energy research 
and high-tech projects these days. Three or more of 
these efforts are featured here. 
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IBM Research 

www.research.ibm.com 

No company matches the diversity of IBM's research 
into computer and related materials sciences, and 
this site offers a Big Blue taste of it, from voice 
recognition to nanotechnology. 


HEALTHY BODIES 


National Institutes of Health 
www.nih.gov 

In addition to news and reports, this site provides a 
rich set of links, including a consumer health service 
and a guide to other health institutes. 


Healthfinder 

www.healthfinder.gov 

A consumer-oriented government health site, Health- 
finder offers extensive information on a variety of 
medical conditions, as well as prevention tips. It 
also serves as a gateway to many other resources. 


Internet FDA 

www.fda.gov 

A key resource for drug and medical product 
information and warnings, the FDA site also lets 
you search for drug approvals by active ingredient 
or brand name. 


Mediconsult.com 


www.medicon 

sult.com 
A patient-focused 
“virtual medical cen- 
ter,” this site offers 
medical news, educa- 
tional background in- 
formation, facts on 
drugs, and clinical 
trial updates, among 
other features. 


Medical CN 


Feeling poorly? It’s not the ER, 
but Mediconsult.com may provide 
some critical answers. 


ECLECTIC SCIENCE 


Albert Einstein: Image and Impact 
www.aip.org/history/einstein 

Don't quite understand E=mc?? Let Einstein explain 
it to you via an audio clip. And check out his photo 
albums while you're at it. 
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Explore Science 

www.explorescience.com 

How do waves form? What's up with gravity? Ani- 
mated demos explain the scientific concepts behind 
our world (shockwave plug-in required). 


ss 


A new look at the periodic tables can be found at Web Elements. 


Web Elements 

www. shef.ac.uk/~chem/web-elements 
A unique example of how something old can become 
new again online. This periodic table of elements 
provides an ease of access and a depth of data text- 
books cannot match. 


Xavier the Robot 
www.cs.cmu.edu/People/Xavier 

See what Xavier sees, and for a couple of hours each 
day, you might even be able to remotely control 
where he goes and what he does. If it only worked 
with children.) 


> Vote for the best sci-tech site www.popsci.com 
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Super-Kamiokande Experiment 


LJ 
CREATED WHEN COSMIC RAYS strike Earth's atmos- 18 
phere, the subatomic particles known as neutrinos Lj 
pass through the planet at high speed. To detect [ 
them, physicists use a huge underground tank Muon 
filled with 12.5 million gallons of pure Water. neutrino ® Electron 
LJ neutrino 


There are three types of neu- è 
trinos: electron (blue), muon 
(yellow), and tau (pink). Only 
the electron and muon neu- 
trinos can be "seen" by the 
detector. Every now and then, 
one of these neutrinos col- 
lides with a proton or neu- 
tron in a water molecule, 
producing a blue flash. 


Lining the tank are 11,146 
light amplifiers, which 
detect the flashes. By 
analyzing each flash, re- 
rchers have learned 


nos are passing through 
the tank than expected. 


The results suggest that some 
of the muon neutrinos are oscil- 
lating, or turning into tau neutri- 
nos, on their way through Earth. 
Neutrinos cannot change from 
one type to another unless 

they have mass. 


To build the detector, workers 
dug a large, domed cavity more 
than 3,000 feet underground in 
a mine, beneath a mountain near 
the Japanese town of Kamioka. 


INFOGRAPHIC BY JOHN MACNEILL 
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neutrinos have mass could 


undo the laws of physics. 


By Arthur Fisher 


AMONG THE many puzzles that 
plague cosmologists, perhaps the 
most vexing is this: What will be 
the universe's ultimate fate? Will it 
continue to expand forever, finally 
stabilize, or contract and end in a 
cataclysmic fireball? 

The answer depends on the 
amount of matter, and thus gravita- 
tional attraction, in the universe. 
Not enough, and the universe will 
expand without end. Too much, and 
the world will end in what some as- 


to account for missing energy when 
neutrons decay. A year later Enrico 


Fermi names the particle a neutrino. 


"Phantom 
Particle 


The discovery that 


trophysicists call the Big Crunch. 

Unfortunately, the amount of 
matter that is now visible isn't nearly 
enough to account for the behaviors 
astronomers have observed, such as 
the velocity of rotating galaxies. Cal- 
culations range wildly, but as much 
as 90 percent of the required mass 
may be *missing." Many bizarre par- 
ticles have been theorized as supply- 
ing this missing mass, but none have 
been detected. 

Enter the neutrino. It was first 
proposed by Wolfgang Pauli in 1930 
as a desperate solution to a seeming 
impossibility having to do with a 
form of radioactive decay. To satisfy 
the requirements of quantum me- 
chanics, the nameless particle had 
to be electrically neutral and totally 
free of mass. (It was eventually 
dubbed neutrino, meaning "little 
neutral one,” by Enrico Fermi.) The 
phantom particle was not actually 
detected until 1956, by Frederick 
Reines and Clyde L. Cowan Jr. 


A Brief History of the Neutrino over six DECADES, neutrinos have moved from theory to experimental proof. 


e Pauli hypothesizes the 


existence of a massless particle 


(Gr. discovered 


coming from a nuclear reactor. 


Not recreational boaters: Physicists check 
light amplifiers in the gigantic tank of the 
Super-Kamiokande detector. 


In the past 20 years or so, particle 
physicists trying to accommodate in- 
creasingly elaborate theories of matter 
have suggested that neutrinos might 
indeed have some mass. To test the 
idea, experimenters have built detec- 
tors in deep underground mines in 
Canada, Italy, Japan, Russia, and the 
United States; at the South Pole un- 
der thousands of feet of ice; and 
under the deep waters of Lake Baikal 
in Siberia. Some of the experiments 
have provided indications of neutri- 
nos with mass, but the measurements 
have been so borderline that they 
could not inspire confidence. 

Until now. 

What is apparently a clincher has 
been delivered by an experiment called 
Super-Kamiokande, located 3,000 
feet deep in a zinc mine under the 
Japanese Alps about 125 miles west 
of Tokyo. The detector consists of a 
colossal stainless steel tank—130 feet 
high and 120 feet in diameter—filled 
with 12.5 million gallons of purified 
water and lined with 11,146 light am- 
plifiers. Managed by a team of 120 
physicists from 23 institutions in 
Japan and the United States, it is the 
largest neutrino detector ever built, 


1961 
Muon neütrinos are discovered at 
Brookhaven National Laboratory. 
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Bruno Pont afd Shoichi 
Sakata speculate independently 
that neutrinos oscillate between 
different types. 


ines 
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Thé huge capacity of the tank increases 
the odds that a neutrino will collide with 
another subatomic particle in the water. 


1965 
The first naturally occurring 
neutrinos are observed in a 
South African gold mine. 
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and the one that physicists thought 
had the best chance of snaring the 
elusive particle. 

Electrically neutral and virtually 
massless, neutrinos barely interact 
with matter. They rain down on Earth 
from the sun, from cosmic ray inter- 
actions, and from supernovas and 


ur bodies 


other violent astrophysical events. 
Trillions pass through our bodies every 
second without effect. Thus the need 
for a detector the size of a cathedral. 
When a neutrino does have a rare col- 
lision with one of the vast numbers of 
water molecules inside Super-Kamio- 
kande, the encounter results in a flash 
of eerie blue light that is captured by 
the light amplifers. If the physicists 
count fewer flashes than expected, that 
means some of the neutrinos are chang- 
ing form before they pass through the 
detector. And neutrinos can’t change 
form unless they have mass. 

On June 5, the experimenters an- 
nounced that the Super-Kamiokande 
detector had provided this indirect but 
compelling evidence that neutrinos do 
indeed have mass, albeit a very small 
one—perhaps one ten-millionth of 
the mass of the electron, itself a light- 
weight. The result electrified physi- 
cists. “This is something that physicists 
have hoped for and eagerly sought 
for decades,” says John H. Bahcall of 
the Princeton Institute for Advanced 
Studies, a longtime neutrino hunter. 

Why the excitement? Beyond elu- 
cidating the missing or “dark” matter 
problem, the discovery will rewrite at 
least two of the gospels of modern 


physics: the so-called Standard Model 
and the model of how the sun shines. 

The Standard Model is the current 
champion of particle-physics theories. 
It describes the workings of a mena- 
gerie of subatomic particles, includ- 
ing the fundamental building blocks 
of matter—electrons, neutrinos, and 
quarks. It has been very successful in 
predicting experimental results. But 
quantum theory mandates that if 
neutrinos have mass, no matter how 
infinitesimal, the Standard Model 
cannot be correct. Some theorists 
believe that this apparent drawback 
could prompt the development of 
the Holy Grail of physics, a “grand 
unified theory” that would embrace 
all the particles and all the forces of 
nature, including gravity. 

Meanwhile, a persistent thorn in 
the theories of solar experts is some- 


thing called the solar neutrino deficit. 


Based on their model of the sun, 
physicists can calculate how many 
solar neutrinos should be reaching 
Earth. But the actual number de- 
tected is only one-third to one-half 
(depending on the particular experi- 
ment) of those predicted. 

Physicists know that neutrinos ex- 
ist in three different types: the elec- 
tron neutrino, associated with the 
electron; and the muon and tau neu- 
trinos, associated with the electron’s 
two heavier siblings. Again by quan- 
tum mandate, if neutrinos have mass, 
they must be able to oscillate, or 
change from one type to another in a 
kind of arcane magic act. Conversely, 
if neutrinos oscillate they must have 
mass. It was the oscillation of muon 
neutrinos that was actually detected 
by the researchers at the Super- 
Kamiokande Experiment. 


Here's how the experiment works: 
An electron neutrino collision inside 
the detector yields an electron; 

a muon neutrino collision yields a 
muon. These two particles streak 
through the water at a speed greater 
than the speed of light in water. 
Much as a supersonic aircraft creates 
a shock wave, each muon and elec- 
tron generates a cone of light—called 
Cerenkov radiation—that is inter- 
cepted by light amplifiers. By analyz- 
ing the spatial geometry and energy 
of the light flashes, physicists can dif- 
ferentiate between electron neutrino 
and muon neutrino hits. 

When the hits were tabulated at 
Super-Kamiokande, there was a pro- 
nounced shortage of muon neutrinos. 
The inescapable conclusion: Substan- 
tial numbers had mutated into tau 
neutrinos, which are invisible to the 
detector. Said Takaaki Kajita, a physi- 
cist at the University of Tokyo's Insti- 
tute for Cosmic Ray Research, who 
announced the results in June: "We 
conclude that we have strong evi- 
dence for muon neutrino oscillation." 

Further evidence could come from 
a neutrino detector currently under 
construction in Sudbury, Ontario. 
Designed to detect neutrinos from 
the sun and from supernovas, it will 
be filled with 1,000 tons of deuterium 
oxide, also known as heavy water. 
Deuterium atoms can interact with 
all three neutrino types—electron, 
muon, and tau. 

Experimental physicists and theo- 
rists both hope that the results from 
the Sudbury Neutrino Observatory 
will further deepen our understand- 
ing of the universe, yielding what 
John Milton called, *No light, but 
rather darkness visible.” O 
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A sailboat's radical keel provides — 
R 1 A d stability, operates in shallow 
water, and doubles as a trailer. | 


IF YOU WANT TO TRY SAILING, goes the admonition, stand 
in a cold shower with all your clothes on and start tearing 
up $100 bills. To that, Joel Kurtz adds that you can experi- 
ence sheer terror. He recalls nearly drowning a few times 


By Dan McCosh 


and having nightmares after experiencing un 


winds offshore—with no place to put 
in to safety because of his sailboat’s 
typically long keel. on land. The design aff 

The ancient advice for such water- boat owner from the I u 
borne travails is to fall asleep under cost marina docking a 
an apple tree—an old sailor’s refuge. 
In Kurtz’s case, the “tree” is a shop 
behind his house in Callicoon, New 
York, on the banks of the Delaware 
River more than 100 miles from the 
ocean. Here, he works on an ingenious 
design for a sailboat that is cheaper to 
build and operate, and is faster and 
safer than what has gone before. 

A now-retired designer and com- 
mercial builder, Kurtz’s response to his 
mishaps on the water was to rethink 
the basics of sailboat design. Is it re- 
ally best, he wondered, for a sailboat to 
have a fixed keel that can run aground 
even in relatively deep water, is diffi- 
cult to put on a trailer, and sometimes 
doubles the weight of the boat? 

His answer is a keel that operates 
in shallow water; provides additional 


Are fixed keels best for sailboats? Joel Kurtz ponders a double- 
promises to be cheaper to build and operate, and faster and s; 
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Weight to Wind 


SWINGING THE KEEL to win 


makes the ballast more effe 

than with a conventional fixed keel 

This means the keel needs less i 

to keep the boat upright, the posi- N 
tion in which the sails can use the T 
wind most effectively. Less weight * 
and more efficiency mean more speed. 

A 25-foot prototype achieved more 

than 15 knots under sail, more than 

double the speed expected from a 

hull this size, says the boat's de- 


E ner, Joel Kurtz. 


The windward-swinging 
ballast greatly reduces the 
heeling force of the wind 
for more stability—even 
with a narrow hull. 


1995 


Hydraulic 
| control [= 
ams | 


Ballast bulb — + 


Twin keels 


Other boat designs have achieved 
some of these goals, but each has 
drawbacks. For example, multihull 
designs are fast and operate in shal- 
low water, but they can capsize and 
then remain stuck upside down. A 
centerboard, another option, allows 
the keel to be lifted into the center of 
the hull when needed, but takes up 
interior room and requires additional, 
costly hull reinforcement. Leeboards, 
which are short pivoting keels mounted 
on the outside of the hull, add more 
drag, thus reducing speed, and pro- 
vide less stability than Kurtz's design. 

At a glance, the experimental keel 
appears more or less conventional: It 
looks like a simple fin that extends 
down with a teardrop-shaped lead bulb 
at the bottom for ballast. However, the 
fin is actually two sandwiched but sepa- 
rate keels that hang from a single hinge 
joint on the centerline of the hull. 

The twin keels can be separated, 
like inverted butterfly wings. A wire 
then raises the two halves up to a po- 


In Trailering Mode 


THE BOAT CONVERTS to a trailer 
when you retract the keels. The 
rudder folds back and, as upper 
struts provide support, becomes a 
trailer hitch that's handy for mov- 
ing the boat around the storage 
yard as well as transporting it on 
the highway. Storing the boat on 
land without additional shoring re- 
quires merely separating the keels 
without fully retracting them. 
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Built-in Mobility 


THE HINGED KEEL splits in 
two to reduce draft when the 
separated keels are swung 
up toward the hull. When 
the keels are completely 
retracted via the hydraulic 
control arms, the hull can 
be supported by plug-in 
wheels attached to ballast 
bulbs. A trailer hitch affixed 
to the rudder completes the 
package, allowing the boat 
to be pulled on the highway 
on its own built-in trailer. 


sition where they cradle the hull, min- 
imizing draft. In this position, wheels 
are plugged into the ends of each keel, 
making an effective trailer. 

When the keel halves are only partly 
separated, they can prop the boat up 
for storage. 

The design offers a performance 
advantage. Under way, with the two 
wings locked together, the hinged 
keel can be swung toward the upwind 
side of the hull; the weight of the keel 
gains significant leverage against the 
heeling force of the sail pressing the 
boat over on its side. 

During years of development work, 
Kurtz has expanded on the basic dou- 
ble-hinged-keel principle. He added a 
spring to the fore-and-aft hinge, which 
absorbs the shock if the keel hits an 
underwater obstruction. The angle of 
the keel to the water, which affects 
lift and resistance, now is adjustable 
by changing the angle of the hinge 
point. The mechanism to lift the keels 
originally was a winched wire rope; a 


Steering station 


later model, not yet tested in a work- 
ing boat, uses a hydraulic mechanism 
to lift and adjust the keel. 

Control of the angle of the keel is 
achieved in the prototype by a large 
wheel forward of the tiller. Kurtz says 
that, in practice, little effort is required 
to change the angle of the keel when 
the boat changes direction. That's 
because the keel weight swings into 
the new position mainly on its own 
momentum as the boat turns and 
the water pressure from the forward 
motion switches sides. 

Some additional advantages of the 
design are not immediately apparent. 
Most keels, because of the enormous 
leverage of the ballast, put substantial 
strain on the hull where they are at- 
tached. But in Kurtz's design, the 
hinge and support strut distribute the 
load among multiple attachment 
points and need relatively little rein- 
forcement, saving both weight and 
cost in the hull. 

Kurtz points out that some 80 per- 
cent of Chesapeake Bay, where he 
tested his prototype, is too shallow 
for most conventional keels. But his 
sailboat can enter even the shallowest 
water with the keel folded up. While 
an outgoing tide can be hazardous for 
other anchored sailboats, Kurtz's boat 
easily sits on the bottom, In fact, 
Kurtz often simply drops the keels in 
shallow water to rest, not bothering 
to anchor. 

Is the sailing world ready for such a 
radical departure? So far, Kurtz's de- 
sign has not drawn the interest of a 
major manufacturer. “It’s a pretty tra- 
ditional business," he says. > 


and keel control 
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Bose® Acoustic Wave® music system 


Yes, you could 
live without it. 


Life sounds better 
with the Bose Acoustic Wave" 
music system. 

Why deny yourself the pleasure of music 
reproduced with remarkable fidelity? 
Give in to that little voice in your head 
that wants what the Robb Report calls 
. high - fidelity heaven.” Your listening 
pleasure will soar when you do. 


Music sounds better because 
our patented waveguide 
speaker technology is better. 
Threading its way through the system’s 

interior is an acoustical channel that 
does for bass what a flute does for a 
breath of air—builds it into room-filling 
sound so big, “you'll find yourself look- 
ing around for a hidden 
subwoofer” (Macworld). 


Folded inside, our patented 
sevenfoot acoustic waveguide enriches sound 


No other compact stereo has this rev- 
olutionary acoustic waveguide speaker 
technology, which earned our team of 
engineers the prestigious "Inventor of 


the Year" award. 


Simple sounds better. 
The Bose system is quite advanced, yet 
it's incredibly simple to use. Just plug 
it in and press “Play” The CD player, 
AM/FM radio, and three speakers are 
all built in, so you'll have no wires or 
external speakers to hook up. There's 
even a handy credit card-sized remote 
control. And because the system mea- 
sures just 10.5"H x 18"W x 6.5"D, it 


fits almost anywhere. 


Try it at home for 30 days. 
The Acoustic Wave* music system is 
available directly from Bose, the most 


respected name in sound. For your free 


But livin 
with it sounds so 
much better. 


information kit, call 1-800-898-BOSE, 
ext. G3433, today and learn how you 
can listen to the system in your home 
for 30 days, satisfaction guaranteed. 

And see why living with it doesn't 


just sound better, it is better. 


Call 1-800-898-BOSE, 
ext. G3433, 
to receive your free information kit. 


For information on all our products: 
www.bose.com/g3433 
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First Sight? 


IN THIS IMAGE, still being de- 
bated by astronomers, a pair of 
young stars outside our solar sys- 
tem are ejecting what may be the 
first protoplanet ever seen. The 
image was made from digitized 
pictures taken by the Hubble 
Space Telescope. Dubbed TMR-1C, 
the candidate planet lies in the 
constellation Taurus, about 450 
light-years from Earth. 


location of Protoplanet TMR-1C 


TAURUS 


HYADES 


The parent stars of candidate planet TMR-1C are located in the 
constellation Taurus, 450 light-years away. 


By Mariette DiChristina 


COMPARED WITH OUR terrestrial home, the newly discov- 
ered planet around a star called Gliese 876 is gigantic—with 


a mass some 500 times that of Earth. A year passes in just 


61 days as the world races in an unusual, oblong path around 


its dull red dwarf star. The world orbits its star closer than 


does sun-blasted Mercury, our system’s innermost planet. 


But its surface, likely gaseous, is bitterly cold by Earth 


standards—perhaps minus 75°C. Warmer layers beneath 


might permit some compounds, such as water, to exist as 


liquids, but only in tiny droplets inhospitable to life. 


This planet, as yet unnamed, is only 
one of the latest “confirmed” findings 
of an extra-solar (orbiting a star other 
than our sun) planet. Until recently, 
the extra-solar planets only existed 
in writers’ imaginations. Now—in a 
galactic game of “Can you top this?"— 
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planet after planet, each more intrigu- 


ing than the last, is being discovered 
by astronomers. There are now a 
dozen or so (depending on whom 
you ask). European astronomers this 
summer also announced perhaps 
four more planets, orbiting stars far- 


A baker's dozen of 
recently discovered 
planets are reveali 
just how little we 
know about our own 


solar system. 


ther from Earth than Gliese 876. And, 
in a controversial discovery, astrono- 
mers using the orbiting Hubble Space 
Telescope recently obtained what may 
be the first, tantalizing image of a run- 
away protoplanet, or a planet in the 
process of forming. Dubbed TMR-1C, 
the protoplanet is being ejected from 
a young star. The new finds are over- 
turning previous ideas about how solar 
systems form and behave—and caus- 
ing a hubbub of debate as astronomers 
strive to make sense of it all. 

One such planet hunter is Geoffrey 
W. Marcy of San Francisco State Uni- 
versity and the University of Califor- 
nia at Berkeley, who with R. Paul 
Butler of the Anglo-Australian Ob- 
servatory near Sydney, leads one of 
the two top planet-finding teams in 
the world. Since last year, the team 
has been searching for planet signa- 
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Planets Around Sun-like Stars 


TEN OF THE 13 “confirmed” planets were discovered around stars similar to our own sun. The other three, not included here, 
were found around exploded stars called pulsars. Each system shows a star at the far left, the planet's distance from its star, 
and its size, given relative to the mass of Jupiter, or Mjup- 
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tures around 400 nearby stars using 
the Lick Observatory near San Jose, 
California, and the Keck 1 telescope 
atop Hawaii's Mauna Kea. 

“Two things we didn't know just two 
years ago," says Marcy. “First, planets 
are apparently boringly common around 
all types of stars. You name a star—a 
sun-like star or even one of those wacky 
pulsars [exploded stars]—and nature 
finds a way to coagulate gas and dust 
into planets.” 

“Second,” he continues, e ve found 
that other planetary masses, and espe- 
cially their orbits, are not what we ex- 
pected.” For instance, several of the 
new planets have masses far greater 
than that of Jupiter, our system’s 
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GLIESE 876 
"Year" = 61 days 


16 CYGNI B 
"Year" = 804 days 
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"Year" = 39.6 days 
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"Year" = 4.2 years 


largest planet and itself more than 300 
times the mass of Earth. It's not that 
big planets are necessarily common, 
explains Marcy: "With our early planet- 
hunting technology, we are just find- 
ing the largest ones that are detectable." 
The strikingly different orbits are 
even more puzzling. One of the recently 
discovered worlds has a year of slightly 
more than 3 days, for instance; in com- 
parison, Mercury rounds the sun in 
88 days. While our system is charac- 
terized by near-circular orbits, many 
of the orbits of new planets, including 
the one around Gliese 876, are oblong. 
Astronomers have some ideas about 
how that could happen—for instance, 
a close encounter with another large 
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planet could fling one world away and 
kick the other into an oval path. But 
why such orbits seem so common is 
another story. ^Why oh why is nature 
manufacturing so many oval orbits?" 
asks Marcy. “We don't even have a 
theory." And what do these suggest 
about our own solar system? Marcy's 
team hopes to find out: ^We want to 
determine if the architecture of our 
solar system is run-of-the-mill or a freak." 
It all started when the first extra-so- 
lar planets were found around an ex- 
ploded star called a pulsar. Pulsars blast 
high-energy radio waves and radiation 
at precise intervals. In 1991, using the 
Arecibo radio telescope in Puerto Rico, 
Alexander Wolszczan was puzzled to 
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find timing anomalies in the pulses 
emanating from a pulsar designated 
as PSR-1257 + 12. After three years of 
analysis, the Pennsylvania State Uni- 
versity astronomer determined the 
anomalies were caused by the gravita- 
tional tugs of two or three planets. 

But it wasn’t until October 1995 that 
astronomers Michel Mayor and Didier 
Queloz of the Geneva Observatory in 
Switzerland discovered the first planet 
around a sun-like star, called 51 Pegasi. 
Like Wolszczan's work, the planet was 
found indirectly, but with a different 
method: The astronomers looked for 
changes in the frequency of the star's 
light, called Doppler shift. After that, 
new planets began appearing like 
hailstones in a thunderstorm. 

The world around the relatively small 
red dwarf Gliese 876 is particularly in- 
teresting to astronomers because its 
existence suggests planets may be more 
common than previously thought. For 
one thing, “Most stars in our galaxy 
are these kinds of runts,” says 
Marcy. “This is the first 
sign that red 
dwarfs could be 
a fertile hunting 
ground for plan- 
ets.” Red dwarfs 
like Gliese 876 are 
just one-tenth to 
one-third the mass 
of our sun. 

Also, says Marcy, 
“Red dwarfs are 
nearest to our own 
star.” Gliese 876 is 
just 15 light-years 
away, and the clos- 
est of the stars 
thought to have 
planets. “That 
means follow-up work on planets 
around stars will focus on red dwarfs, 
because they’re close enough to [even- 
tually] get a good picture,” says Marcy. 

While Marcy and other planet 
hunters locate systems that have al- 
ready formed, the new Hubble find- 
ing of what may be a runaway proto- 
planet is at the other end of the time 
spectrum. “When people look at plan- 
ets through indirect techniques, they're 


Blue shift 


seeing what ended up forming,” says 
Susan Tereby of Extrasolar Research 
Corp. in Pasadena, California, who 
made the find. “But that leaves a lot 
of unanswered questions about how 
it got that way.” In contrast, “This 
[Hubble image] gives us clues about 
early processes.” 

Tereby was using the Hubble tele- 
scope to explore young stars when she 
accidentally discovered the candidate 
planet TMR-1C. A close encounter 
with its two stars may have flung the 
planet into deep space. “If it turns 
out to be a protoplanet, it's under- 
standable" how that could happen to 
the planet, says Tereby. *But it's not 
something anybody had predicted." 

Based on current data, the planet 
is believed to be between 1,600°C and 
3,000°C and moving away from 
its stars at the rate of 5 to 


things it could be"—including a planet. 

While the extrasolar worlds discov- 
ered to date are intriguing, Marcy 
professes a more personal goal: His 
team wants to look to those nearby 
stars to seek “terrestrial-type plan- 
ets—which is our anthropocentric 
Holy Grail.” 

“As scientists, we’re supposed to 
be objective, examining all sorts of 
stars and planets without prefer- 
ence,” continues Marcy. “That’s not 
right. We're quite human, and even 
emotional about things. Finding an 
Earth-like planet around a star is one 
of the most exciting goals I can think 
of—the idea of imagining oceans, 
lakes, running streams, waterfalls, 
and perhaps biol- 
ogy. To close your 
eyes and imagine 
is stunning." 

Instruments both 
in the works and on 


One way to find new planets around sun lite 
stars is Doppler shift. Changes in the fre- 
‘quency of the star's-light indicate the gravita- 
tional tug from an unseen planet: The.size of 
the frequency charge 
helps provide an esti- 


the drawing board 
will help astrono- 
mers in their quest 
to find terrestrial- 


rete of planet mass. 


Red shift 


d Telescope with 


spectrometer 


10 kilometers per 
second. If the planet is 
confirmed, says NASA's Ed 
Weiler, it will be the most important 
Hubble find to date. Marcy, for his 
part, will wait for the evidence: “She 
could well be right, and she could 

be wrong,” he says of Tereby. This 
month, Tereby will begin follow-up 
observations with the Keck telescope, 
which will help determine TMR-1C’s 
temperature and brightness. “If it turns 
out to be higher than 3,000°C, then 
it’s probably a background object 
[such as a star],” Tereby says. “But if it 
is less than 3,000°C, there’s a range of 


e 
Unseen planet 


like planets. One is 
the recent develop- 
ment of interferom- 
eters, multiple 
mirrors separated 
by tens or hundreds 
of meters, which 
act as giant, precise 
eyes on the sky. Keck has an 
interferometer, and a Space Interfer- 
ometry Mission—with an estimated 
development cost of $480 million— 
will fly above Earth’s atmosphere in 
2005 to detect low-mass planets di- 
rectly. That’s not all. “Not yet funded 
but most exciting is the Terrestrial 
Planet Finder,” says Marcy. A fleet of 
mirrors would act in concert on this 
spaceborne, football-field-size interfer- 
ometer. “Then we could get pictures 
of planets directly.” Given funding, 
that mission is tentatively planned for 
launch in the 2010 to 2015 timeframe. 
So it may not be long before we 
get our first glimpses of other worlds. 
“It’s probably we, not just our grand- 
children,” predicts Marcy, “who will 
see images of extra- solar planets.” 9 
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Courage. All in 16.84 seconds 


D 


Education. 


Blink during a NASCAR race and you risk missing the thrill of a lifetime. OF 
course, in a world that moves at 200 mph, we tend to work fast. At Ford, 
we're not about to slow down for anyone, but we do want to invite you in 
for a closer look. Into a sport where an entire work week is squeezed into a 
Sunday afternoon. And where our greatest success goes beyond the finish 
line. So get in tight with Ford Racing. But do it quickly. 


ED 


WE RACE. YOU WIN.“ www ford.com 


ANYBODY’S 
SAME "^ 


Halfway through the season, results on the track prove 


g is certain until the checkered flag falls. 


THE IRONY OF AN exacting science like major-league 


auto racing is in its unpredictability, a trait that colored the 


mid-1998 results just as it has so many past campaigns. 


In spite of endless testing, enhanced 
by increasingly sophisticated onboard 
telemetry, and in spite of precision 
hardware wor- 
thy of NASA, 
random vari- 
ables—human factors not least among 
them—invariably reduce preseason 
forecasting to educated guesswork, 
some of it accurate, some not. 

For example, many observers con- 
fidently saw the PacWest team as the 
best bet to challenge Alex Zanardi and 
Chip Ganassi-Target Racing for the 
Fedex CART championship. Zanardi, 
the midseason points leader, has per- 
formed up to expectations, but Pac- 
West drivers Mauricio Gulgelmin 


Tony Swan 
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and Mark Blundell, consistent front- 
runners in "97, have been also-rans. 
With NASCAR Winston Cup, 
defending champ Jeff Gordon and 
perennial challengers Mark Martin 
and Dale Jarrett figured to be near 
the front. But no NASCAR aficionado 


dreamed that Jeremy Mayfield, newly 


teamed with Rusty Wallace on the 
Penske South team, would be leading 
the standings after 14 of 33 rounds. 
And who could have predicted 
that veteran Eddie Cheever would 
come from 17th on the starting grid 
to win the 82nd Indianapolis 500? 
Which proves again that nothing 
is certain until the checkered flag 
falls. After all, that’s why they race. 


Aside from Mayfield’s phenomenal 
performance, the big story of the '98 
Cup campaign is the new NASCAR 
version of the Ford Taurus. Although 
it arrived on the scene a year earlier 
than planned, thanks to Ford’s abrupt 
cancellation of Thunderbird produc- 
tion last year, the Taurus has been the 
surprise of the season so far, particu- 
larly in the hands of Martin, Mayfield, 
Wallace, and Jarrett. And, inevitably, 
it has been the target of considerable 
criticism by the various Chevy Monte 
Carlo teams. 

Because of the droopy stern of the 
production version, NASCAR gave 
Ford considerable leeway in develop- 
ing bodywork for its Winston Cup 
Taurus, to get the rear deck height— 
and the rear spoiler—up to an altitude 
that would generate enough down- 
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high-performance vehicle, a fire truck, an extrication vehicle, a fireman, a doctor, a para- 


medic, rescue specialists and someone to clean up the debris, all arrive within seconds 


That's exactly x Championship Ser 


at happens eve 


00 trucks. 


d, fast-response Toyota 


in specially modifie 


As part of is ole as the Official Truck Of CART. toyota supplies the 1 


s that help place the 29-member CART Safety 


that are used exclusively 


by the CART Safety Team. Since January 1996, Toyota has provided these modified T 


Team at the forefront of motor racing safety. 


Three prototype Toyota T100s (dubbed Safety One, Safety Two and Safety Three) travel to every race in North America and are 


equipped for instant response when the Champ cars are on the track. Each CART Satety Truck isstattea 


by a physician, a paramedic and at least two rescue/extrication specialists, and carries a full complement of fire-fighting equipment 


The Safety Team also operates a fourth T100 with a J85 jet engine (the military version of a Lear Jet power plant) mounted in its bed 


to keep the track dry and clear of debris. 


CART Safety Team Provides Road Service That's Second to None. 


These T1005 come witha 3,4-|iter, Six-Cyl inder, 24-valve. vonc toyota engine further 
enhanced with the newly developed TRD (Toyota Racing Development) supercharger that produces approximately 270 hp. Safety 


equipment includes Holmatro rescue/extrication equipment, a 50-gallon water tank, four fire extinguishers and a pinch bar. 


a“ - : "n 
s Official Tutk us aditecextindch the sdaifigsht cómofimestitutdbenmanificuedus 


displayed in American motorsports since becoming a major sponsor of the inaugural Toyota Grand Prix of Long Beach in 1975 


Get an insider's v 


iew. Visit our Mot 


July 4th, 1998, Rod Millen delivered 


conventional wisdom a swift slap upside 


the head. Pilotin his highly modified 


"Toyota Express Lube-sponsored Tacoma, 
Rod became the first driver in the history 
of the Pikes Peak International Hill Climb 
to win the unlimited class in a pickup 
truck. We're talking 800 horses cloaked 
in carbon fiber. A wicked four-wheel 
drive, five-speed gear box. And three times 
the aerodynamic downforce of a Champ 
Car. Now you might be wondering 


why we did it. If we didn't, who would? 


D 


'YOTA RACING ELOPMENT 


Everyday 


regulatig 


force to provide competitive tire ad- 
hesion. And even though seven-time 
champion Dale Earnhardt opened 
the season with his first-ever victory 
in the Daytona 500, giving Chevy 
first blood in 98, Fords dominated 
the top 10 finishing positions in the 


next few rounds, provoking a chorus 
of complaints from the GM teams. 
NASCAR's technical crew re- 
sponded with its by-now familiar re- 
sponse of whittling away at the Taurus 
bodywork to subtly reduce its aero- 
dynamic advantages, and by mid- 
season parity seemed to be restored. 
Despite carping from both camps— 
GM teams complained that NASCAR 
hadn’t gone far enough, Ford teams 
complained the regulators had gone 
too far—parity was the rule again by 
midseason. When the teams packed 
up after the Richmond, Virginia 400, 
stop number 14 on the tour, only 68 
points separated the top five title 
contenders—Mayfield (Ford), Gor- 
don (Chevy), Martin (Ford), Jarrett 
(Ford), and Terry LaBonte (Chevy). 
While the new Taurus was a pri- 
mary source of off-track lobbying, 
another point for technical discussion 
was the long-awaited arrival of GM’s 
updated NASCAR V8. The new en- 
gine differs primarily in cylinder head 
design—specifically, the valve an- 


Jeremy Mayfield drives one of NASCAR's new Ford Tauruses at MBNA Dover Downs Speedway. 


gles—and its acceptance for compe- 
tition seems to have been a NASCAR 
concession aimed at damping some 
of the outcry from the General Mo- 
tors teams over the Taurus. 


FEDEX CART 
CHAMPIONSHIP 


Aside from the PacWest mystery— 

why the team started the season with 
last year’s cars and engines, rather than 
new equipment, and why it has so far 
failed to be a factor even after finally 


Motorspe ction online 


switching to current hardware—the 
1998 Championship Auto Racing 
Teams campaign has been largely an 
extension of 1997, albeit with a few 
subtle refinements. 

And it still offers the best open- 
wheel racing series on the planet. 

Three engine suppliers—IImor- 
Mercedes, Honda, and Cosworth- 
Ford—continue to dominate the 
competition, with a fourth, Toyota, 
still playing catch-up. The first two 
are new, more compact designs, while 
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HONDA. 


FedEx Championship Series 


the Cosworth-Ford V8 represents a 
variety of refinements to the '97 en- 
gine, and all three have displayed 
comparable power and reliability. 
Perhaps the most noteworthy dis- 
tinction between the two all-new 
engines is the performance of the 
Honda on short oval tracks. Honda’s 
engineers claim the tidier package also 
contributes to improved weight dis- 
tribution—specifically, a slightly lower 
center of gravity—and results seem 
to bear this out: victories on 1- and 
1-plus-mile ovals at Nazareth, Penn- 
sylvania, and East St. Louis, Illinois. 
The revised Ford-Cosworth en- 
gine won the season's first two races, 
at Homestead, Florida, and Motegi, 
Japan, and has also been among the 
top qualifiers in other events. Toyota, 
meanwhile, seems to have achieved 
better durability with its updated 
RSC but is still searching for power. 
After eight of 19 events, the new 
Honda and Ilmor-Mercedes engines 
had each scored three wins. 
Unlike the diversity of power 
sources, the chassis derby for Champ 


Alex Zanardi, in contention for the season CART championship, drives at Homestead. 


Cars (they can no longer be called 
Indy Cars) has become largely a one- 
vehicle show. California-based Swift 
has been the only supplier to over- 
come the dominance of Reynard in 
1998, thanks to Michael Andretti's 
Homestead victory in the new 009.c. 
The all-new PC27 fielded by Penske 
Racing has been a disappointment 
so far, and financially troubled Lola 
has only one chassis in the '98 run- 
ning, driven by Arnd Meier. 
Featuring different designs aft of 
the cockpit to accommodate the dis- 
tinct configurations of the various 
engine/transmission packages, Rey- 
nards carried 21 of the 28 drivers who 
qualified for the Detroit Grand Prix, 
eighth stop of the tour. That total 
included series leaders Zanardi, Greg 
Moore (Reynard-Mercedes), and Za- 


Eddie Cheever drove to victory 
in the IRL, taking the 82nd 
Indianapolis 500 classic. 


nardi's teammate Jimmy Vasser, the 
'96 champ. 


PEP BOYS 
INDY RACING LEA 


Despite Eddie Cheever’s determined 
driving display at the Indianapolis 500, 
and the emergence of A.J. Foyt pro- 
tégé Billy Boat, this year’s Indy pole- 
winner Tony Stewart continues to 
be the IRL poster boy and the guy 
to beat every time out. 

Similarly, the Olds Indy Aurora V8 
continues to be the engine of choice— 
only one Infiniti V8, propelling rac- 
ing dentist Jack Miller, made the field 
at Indy—and the field is more or less 
equally divided between Dallara and 
G Force chassis. The much-antici- 
pated all-American chassis from Indi- 
anapolis-based Riley & Scott, a highly 
successful force in sports car racing, 
has been a disappointment. Like the 
Infiniti V8, only one R&S chassis 
(Olds-powered) made the field at Indi- 
anapolis, qualifying a shaky 29th. 

A more noteworthy IRL achieve- 
ment concerns safety. The mandated 
off-season chassis changes, particu- 
larly the attenuator extending from 
the rear of the transmission housings, 
have improved crashworthiness. IRL 
President Tony George also deserves 
credit for the installation of a new 
system of “soft” barriers at the Indi- 
anapolis Motor Speedway. > 


IN A SPORT THAT DEMANDS NERVES BE MADE OF STEEL, 
YOU CAN IMAGINE HOW TOUGH THE TOOLS HAVE TO BE. 


It's pounding. Wrenching. Cranking metal against metal at 800: 
Nothing's a more grueling test of a tool than professional racing. 
That's why professional racing mechanics depend on Craftsman tools. 
Over 2,200 hand tools. Made in America. Guaranteed forever. They are 
the only tools tough enough to be the official tools of NASCAR, CART, 
NHRA and the NASCAR Craftsman Truck Series. And of course, they are 
the same tools you use to get your job done. To learn more about 
Craftsman tools, or to order our products online, visit our website at 


www.sears.com/craftsman. 


MAKES ANYTHING POSSIBLE 


TE i 3 — 
PHOTOGRAPHED BY JOHN B. CARNETT NN 


WHEN YOU THINK you are about to die, your 
whole life is supposed to flash before you. 
All I can summon up is the past few weeks, 
so I figure I’m safe. I’m sliding sideways to- 


A search for racing's 


ward the left edge of turn four at Connecti- 


cut's Lime Rock International Raceway, when 


grass roots puts us a car coming fast from behind in the corner 


I RT hits me hard enough to put a couple of inches of air under 
in the cockpit at the rear tires of Neon No. 1. Time seems to slow as I begin 
i a pirouette off the track while sawing the wheel into oppo- 
S F - : site lock, a gesture as futile as grabbing for the stern rail on 
i, y the sinking Titanic. 
the Neo n Eh d tle n ge. The aac tire wall a couple of hundred feet away 
, d beckons, from the left, the front, now the right-hand win- 
dow, as I drift toward it, 
By Dan McCosh thinking of nothing but an 
idiotic refrain: “If you spin, 
both feet in.” Advice, I am recalling ever so slowly, from 
instructor Bruce MacInnes, standing next to a chalkboard 
at the Skip Barber Racing School three weeks ago, three 
weeks that feel like an eternity. 
Suddenly, jarred by MacInnes’s mantra, it all comes back. 
I jam the clutch and brake pedals to the floor, straightening 
the slide and bringing myself to a dust-choking stop a dozen 
feet from the tire wall. In the distance, the corner flagman 
is already-waving me back on the track. 
This level of automotive racing is for Michael Andretti 
wannabes who wish to drive, not watch. It's accessible, hotly 
contested, and open to virtually anyone 


A helmet and fireproof suit do not who ever imagined him- or herself charg- 
a race driver make. The secret, 

it turns out, is training, practice, 
nerve, and a certain amount of luck. 


ing into the first turn, engine whining, 
at the drop of the green flag. 
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“You don’t have to explain why you 
want to race,” MacInnes said, introduc- 
ing himself to the group of hopefuls 
at the start of his three-day course. 
Most of us tried to explain anyway, 
if only to ourselves. The mechanic 
who wanted to begin a racing career. 
The equities trader who had left his 
Ferrari Testa Rossa in the parking lot, 
egged into it by his friends. The semi- 
retired motorcycle racer who couldn’t 
shake the thought that four wheels 
might be safer. 

And me, an aging scribe who had 
misspent part of his youth on the side- 
lines of backcountry tracks watching 
MGs, Triumphs, and Austin Healey 
Sprites race when they were new and 
scarce. I'd started out researching a 
story on the state of grassroots racing 
today, a innocuous enough quest that 
led to an unearned invitation to enter 
the Neon Challenge on Memorial Day 
weekend. That’s when the top 36 
Neon drivers gather annually to have 
it out in two races for a total of 
$80,000 in prize money for the top 10 
winners in two classes. To qualify for 


The sheer number of cars on the track 
makes for close quarters during a Neon 
race; Passing, or being passed, in the 
comers is difficult and nerve-wracking. 


the race, a driver must acquire a 
competition license and enter am- 
ateur races for about two years to 
earn a professional license. Only 
each year’s top point earners qualify 
for the Neon Challenge, a process 
of elimination that weeds out all but 
the best drivers. 

It won’t weed out me, however— 
not this time. Chrysler had set aside 
several spots for journalists, who 
may have a lot, a little, or no racing 
experience at all. A rare chance to 
discover what learning to drive a 
race car takes, culminating with the 
Challenge itself. Which is why I am 
sitting in a fireproof suit, listening 
to MacInnes’s technical chalk talk. 

According to MacInnes, the ele- 
ments of high-speed driving are sim- 
ple if you break it down to the basics. 
The fastest way through a corner is 
an arc with the largest radius possi- 
ble—the so-called racing line, which 
every car will be trying to follow. 
He belabors something called the 
contact patch: the outline of the 
tire tread on the road, the source 
of traction that determines how fast 
you can accelerate, corner, and stop. 
Abstract at the moment, the contact 
patch will come to dominate my 
thoughts. MacInnes chalks in the 
basics of a corner: On the black- 
board, at least, it looks simple. 

But not even strapping into the 
tiny, open-wheel race car is easy, as 
I discover on the track while trying 


Learn to Race 


THE BEST WAY TO LEARN to race is 
to enroll in a competition course 
at a driving school that qualifies 
you for a Sports Car Club of America 
competition license. Below are 
schools certified by the SCCA. 


BARBER RACING SCHOOL 
29 Brook St. 

Box 1629 

Lakeville CT 06039 


€ BOB BONDUF 
HIGH-PERFOR 
Box 51980 
Phoenix AZ 85076-1980 


JSSELL RACING 

D ER'S SCHOOL 
Sears Point Raceway 
29305 Arnold Dr. 
Sonoma CA 95476 

@ DEREK DAILY RACING SCHOOL 
7000 North Las Vegas Blvd, 
Las Vegas NV 89115 


to find a workable sequence for buck- 
ling the five pieces of the harness, then 
getting my helmet and glasses on. 
The cars we are learning in are 
nothing like what we will race. Even 
race-equipped Neons are virtually 
stock, distinguished from something 
you would pick up at a rental car 
agency mainly by beefed-up brakes and 
suspension. The Barber cars are open- 
wheel racers, a narrow tube of fiber- 
glass slung between four outsize tires. 
Only the engines are from a stock Neon; 
the chassis are elemental welded-steel 
skeletons. The body is thin fiberglass, 
and the cockpit is barely 
large enough for 


DAN McCOSH 
POPULAR SCIENCE 
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my shoulders. The raw elements of 
speed are laid out in stark outline: a 
tiny steering wheel, a functional-look- 
ing gearshift lever mounted to a piece 
of the frame; the engine behind my 
head; and those big wheels dominat- 
ing my forward vision. 

The fireproof suit, the confining 
helmet, and the harness constricting 
my chest are sobering reminders of the 
penalty for error. The armor enhances 
the feeling of having been yanked in- 
to an alien environment, where per- 
ceptions are distorted and not to be 
trusted, The bubble face mask and 
helmet narrow my vision, and adjust- 
ing the rear-view mirrors requires assis- 
tance when I’m harnessed in the seat. 

Nothing is familiar. The mid- 
mounted engine is behind my head, 
and the snarky gear lever works a non- 
synchronized gearbox that demands 
double-clutching while downshifting, 


a tricky control motion I hadn't at- 
tempted at least in 20 years, and even 
then it was in an antique pickup truck. 
We build up speed gradually through 
a sequence of training maneuvers 
that starts with snaking around pylons, 
then braking, more braking, and brak- 
ing while downshifting. And then the 
corners, at higher and higher speeds. 
The chalk talks merge with track time: 
passing protocol and strategy; what 
the flags mean. The elemental car 
with its quick responses tends to com- 
partmentalize the driving functions: 
braking, turn-in, accelerating. Braking 
from high speed into the first turn 
while downshifting and aiming for 
the apex of the corner is the trickiest. 


Popular 
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How sweet it is: Sam Ryan of White Haven, 
Pennsylvania, whose third-place finish 
earned him a swig of victory champagne. 


The car weighs about 1,200 pounds 
with a 135-horsepower engine. It’s 
fast, pressing me into the seat during 
acceleration and reaching about 120 
mph at the end of the straightaway. 
But the artistry is in the corners, where 
the contact patch fights the natural 
trajectory of the car and you attempt 
a balance between what grip the tires 


can find on the road surface and the 
dominant force that wants to put you 
in the weeds. It's something I'd never 
imagined as a spectator, where the 
race seems to be resolved at top speed 
on the straights. In the cockpit, for- 
ward motion is scarcely noticed, over- 
whelmed by the lateral pull and dance 
of the car in the corners. "Smoke! I 
want to see tire smoke!" yells instruc- 
tor Carl Lopez repeatedly. 

We also walk the track and scuff 
our feet on the surface, becoming in- 
timate with the subtle differences in 
traction—a patch here, a glossy spot 
there. The track has its own land- 
scape, invisible to bystanders. Where 
the spectator up on the hill sees a long 


easy turn, the view of the track from 
the cockpit is unnerving: a steel bar- 
rier straight ahead, with the asphalt 
abruptly disappearing to the right be- 
hind the grassy slope. 

Racing Neons was the brainchild 
of Bill Tracy, manager of Dodge Mo- 
torsports. Launched in 1994 as Chry- 
sler's lowest-priced subcompact, the 
low-power Neon was an odd candidate 
for the track, but Tracy and other mo- 
torsports enthusiasts at Chrysler envi- 
sioned it as the centerpiece for a new 
kind of corporate racing sponsorship. 
Rather than pursuing the huge televi- 
sion audience of major events such as 
NASCAR and CART, Tracy developed 
a low-cost package of optional equip- 
ment—including rear disc brakes, sus- 
pension, and shock absorbers—that 
allowed a race-ready Neon to be sold 
for about $13,000. That made it one 
of the cheapest race cars available. 


ireproof suit, the confining 
! ti the harness are Sobering 
. .. reminders of the penalty for error. 


Chrysler wasn’t interested in racing 
itself, deciding instead to underwrite 
a program letting other teams race. 
Today some 1,200 Neons are actively 
raced in Sports Car Club of America 
(SCCA) competition, making it the 
most popular single model car in am- 
ateur road racing. 

The races are also intensely com- 
petitive. Modifications are illegal, and 
even with the inevitable tweaking 
that racers indulge in, the cars are 
closely matched. Races are won and 
lost in hundredths of a second, and the 
cars stay bunched from start to finish. 

“Like a pack of snarling dogs,” I’m 
thinking. The leap from school into a 
hotly contested race has altered my 
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Getting Started 


THE SANCTIONING BODY for sports car 
racing in the United States is the Sports 
Car Club of America, For information 
about regional driving schools in your 
area, plus SCCA-sponsored competitive 
events, contact: 


Sports Car Club of America 
9033 E. Easter Place 
Englewood CO 80112 


frame of mind, from worrying 
about looking ridiculous to worry- 
ing about survival. The surreal 
landscape is even stranger than in 
school, further distorted by the 
heavy traffic, the abrupt jump 
from the open-wheel race car to 
the full-bodied Neon, and the skill 
and aggressive techniques of the 
other drivers, who are, to a man 
(or woman—my race included 
three), very fast and highly skilled. 
With its roll cage, the Neon is 
nearly twice as heavy as the driving 
-school car, and the soft springs 
and front-wheel drive demand a dif- 
ferent driving style. The nose dives 
under hard braking; in a corner, the 
inside rear wheel waves in the air. 


It's easy to lose speed and hard to 
regain it. I'm finding out that you don't 


just fall behind, you fall way behind, 
at which point the fastest of the cars 


start breathing down your neck again. 


The racing line leads through the 


pack of sliding, scrambling cars while 


puffs of smoke shoot out from locked 
brakes and tortured tires, as if light 


artillery were landing in their midst. 

Later, in the paddock, I'm struck 
by the contrast between the race's 
intensity and the relative calm of a 
pack of kids playing ball. At a nearby 
trailer, spare automotive parts lie 
near a pile of crayons, and children 
are occupying themselves with 
leisurely doodling. Sharing the tran- 
quility with me is Gary DeLea, a 
driver who hails from Connecticut. 
“My brother and I grew up racing 
with my dad; when I got into it I 
decided we were going to be more 
comfortable," says DeLea, by way of 
explaining his elaborate trailer and 
brand-new pickup. This race is his 
first national Neon event. 

Down the row of cars on jacks 
being fine-tuned for the next day, 
Ralph Porter is rinsing off his car 
with water from a jug. Like most of 
the racers, he and his wife budget 
carefully, not relying on any prize 


money. He is looking for more spon- 
sors—local businesses that some- 
times donate parts in exchange for 
a decal on the car. 

Neon racing, while at the bottom 
of the sport's money pit, still can cost 
$1,000 a weekend, including repairs, 
expenses, and fees. Placing in the 
top 10 means you can break even; 
finish in the top five and you can 
be a little ahead. 

Most drivers keep their history in 
their wallets. Jeff Wendell, who runs 


pe 


a clothing store in Roanoke, Virginia, 
shows me a fading photo of a Porsche 
Speedster; another entrant pulls out 
a picture of a modified sports racer. 

Back on the track again, I’m dis- 
covering ways to go slower. The tires 
spit off chunks of rubber that collect 
outside the fast line in corners. Mar- 
bles, they call them, which describes 
what they feel like when you drop a 
wheel wide and hit them. The mar- 
bles also stick to your tires. They send 
me off the track, then the goo still 
stuck on the tread starts to shake the 
wheel when I resume driving. The 
cure: go fast and rub it off, they say. 

I begin to catch a few cars in the 
slower corners and pass a few that 
spin off the track. The track itself be- 
comes the adversary. Though you feel 
you are driving straight into a steel 
barrier at the turn, these curves can 
be taken flat out. Then there’s the 
downhill, where the car hits close to 


top speed, bottoms out as the track 
levels off, then seems to float toward 
the outside edge of the track while 
accelerating onto the main straight. 
Both are places where the racers take 
chances, diving into the unknown, 
scrambling for the edge that takes 
the checkered flag. 

Maybe someday, I’m thinking, 
as I lift my right foot and feel the 
car slow to a more manageable speed 
before taking the corner. 
But not today. <> 
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Your Career For The Future And Now! 


LOCKSMITHING 


Locksmithing pays top dollar for trained individuals. Even 
established locksmiths are quick to point out that a definite 
shortage of skilled locksmiths exists in almost every town and 
city in the United States. 


Locksmiths charge an average of $40.00 an hour for 
shop work according to “The National Locksmith”. 


Few professions offer such income freedom and flexibility as 
locksmithing. It can provide you with a substantial full-time 
living or it can be the source of welcome extra earnings. 


You can work for yourself or for someone else. You can work 
from your home as easily as you can from a shop. Locksmithing 
can be a profitable addition to an existing business as well as a 
complete business in itself. 


State and local governments need trained locksmiths for 
hospitals, institutions, universities, colleges, public works 
departments, office buildings and police and fire departments. 
Private industries also seeks full-time locksmiths, for construc- 
tion firms, factories and plants, hotels and motels, housing and 
apartment complexes and airports, to name just a few. 


Yes, the shortage is serious...and you can be the one in 

your community to help meet this tremendous demand. Let 
Foley-Belsaw show you how. No experience is neccessary. We 
teach you everything using our easy to follow step-by-step 
method of training. 


Foley-Belsaw's unique in-home training programs let you gain 
skills in 14 different career fields where the demand is growing 
and will continue to grow through the twenty-first century. 


Get your FREE Career Kit... 
just write or call 1-800-487-2100 today! 


World leader in training since 1926, 
provides at-home, "hands-on" training 
in high demand fields. 


/ FOLEY \ 


\BELSAW/ 


EARN $25, $35, $45 an hour... 
while you learn! f 


Foley-Belsaw...'1 
in Locksmith training 


"After taking your course anyone should be able 
to easily make $50,000 a year." 
S.B., Cleveland, OH 


FREE! OPPORTUNITY KIT 


CALL TODAY: 1-800-487-2100 


| Or complete this coupon and mail to Foley-Belsaw Institute, 
| 6301 Equitable Road, Kansas City, MO 64120-1395 

| Yes! Send me the following opportunity kit: 
| 


(Check one free opportunity kit only 
Q Locksmithing, Dept. 13138 
| à Small Engine Service and Repair, Dept. 53012 
ja Professional Saw and Tool Sharpening, Dept. 21944 
| Q VCR /DVD Service & Repair, Dept. 62838 NEW! 
Q Computer Repair, Maintenance, Upgrade, Dept. 64740 
| a TV/Satellite Dish Service and Repair, Dept. 31609 
ja Professional Gunsmithing, Dept. 92643 
Q Woodworking, Dept. 43876 
| Q Upholstery, Dept. 81548 
| a Vinyl Repair, Dept. 71479 
| O Electrician, Dept. 95416 
O Personal Computer Specialist, Dept. 38379 
l Q Professional Computer Programming, Dept. 35556 
| à Networking Specialist, Dept. 39366 
ja Home Inspection, Dept. 76054 NEW! 
| understand there is no obligation and no salesman will ever call. 
Name. 
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How to make your car invisible 
to radar and laser 


Rocky Mountain Radar introduces a device guaranteed to make your 
car electronically "invisible" to speed traps—if you get a ticket while 
using the product, the manufacturer will pay your fine! 


If your heart doesn’t skip a 
beat when you drive past a 
speed trap—even if you aren't 
speeding—don't bother read- 
ing this. I can't tell you how 
many times that has hap- 
pened to me. Driving down 


Wi The Phazer wil! the interstate with my 
“jam” bothradar croise control set at eight 
and laser guns, miles over the limit, catch 
or guns, a glimpse of a police car 
permit poe parked on the side of the 
etd. road. My heart skips a 


beat and for some rea- 
son I look at my speedometer. After I 
have passed the trap, my eyes stay 
glued to my rear view mirror, pray- 
ing the police officer will pass me 
up for a "bigger fish." 

It seems that as speed-detec- 

tion technology has gotten more 
and more advanced, speeding 
tickets have become virtually 
unavoidable. And although de- 
vices exist that enable motorists 
to detect these speed traps, they 
are outlawed in many states... 
including mine. 
The solution. Today, Rocky Mountain Radar 
offers drivers like me a perfect solution—the 
Phazer. Combining a passive radar scrambler 
with an active laser scrambler, the Phazer makes 
your automobile electronically “invisible” to 
police speed-detecting equipment. 

The radar component works by mixing an X, 
K or Ka radar signal with an FM "chirp" and 
bouncing it back at the squad car by way of a 


waveguide antenna, effectively confusing the 
computer inside the radar gun. The laser com- 
ponent transmits an infrared beam that has the 
same effect on laser Lidar units. 


Perfectly legal. Some radar devices have been 
outlawed because they transmit scrambling 
radar beams back to the waiting law enforce- 
ment vehicle. The Phazer, however, reflects a 
portion of the signal plus an added FM signal 
back to the police car. This, in effect, gives the 
waiting radar unit an electronic “lobotomy.” 
Best of all, unless you are a resident 


jose 


Reflected radar with an FM “chirp” II 


Police radar 


Special infrared beam with "noise" II 


Police laser 


of Minnesota, Oklahoma or Wash- 
ington, D.C., using the Phazer is 
completely within your legal rights. 


HOW TO MAKE YOUR CAR DISAPPEAR 
Rad 


scramblers are 
by making 
ible” to p 
s mix a portion of 


and la: 


designed t 
result? R 


E The 

Phazer 
makes your car 
invisible to police 
radar and lasers or 
the manufacturer will 
pay your speeding ticket! 


How it scrambles radar. 
Police radar takes five to 10 measurements of a 
vehicle's speed in about one second. The Phazer 
sends one signal that tells the radar the car is 
going 15 m.p.h. and another signal that the car is 
going 312 m.p.h. Because police radar can't ver- 
ify the speed, it displays no speed at all. 
Works with laser, too! The Phazer also pro- 
tects your vehicle from Lidar guns that use the 
change in distance over time to detect a vehicle's 
speed. The Phazer uses light-emitting diodes 
(LEDs) to fire invisible infrared pulses through 
the windshield. Laser guns interpret those pulses 
asa false indication of the car's distance, blocking 
measurement of your speed. 


Range up to three miles. The Phazer begins 
to scramble both radar and laser sig- 
nals as far as three miles away 
from the speed trap. Its range 
of effectiveness extends to 
almost 100 feet away from the 
police car, at which point you 
should be able to make visual 
contact and reduce your 
speed accordingly. 
Encourage responsible 
driving. While the Phazer 
is designed to help you (and 
me) avoid speed traps, it is not 
intended to condone excessive 
speeding. For that reason, within the 
first year, the manufacturer will pay 
tickets where the speed limit was not 
exceeded by more than 30%, or 15 miles 
per hour, whichever is less. 


Double protection from speed traps. If 
the Phazer sounds good, but you prefer to be 
notified when you are in range of a police 
radar, the Phantom is for you. The Phantom 
combines the Phazer (including the Ticket 
Rebate Program) with a 
radar detector. It's legal 
in every state except 
Minnesota, Oklahoma, 
Virginia and Wash- 
ington, D.C. Ask 
your representative 
for more details! 


Risk-free. Speed traps don't make my heart 
skip a beat anymore. The Phazer and Phantom 
are both backed by our risk-free trial and three- 
year manufacturer’s warranty. Try them, and if 
you're not satisfied, return your purchase within 
90 days for a “No Questions Asked” refund. 
The Phazer: 

Three credit-card payments of $66.50 $14 S&H 
The Phantom: 

Three credit-card payments of $116.50 $18 S&H 
Please mention promotional code 2546-13801 


For fastest service, call toll-free 24 hours a day 


800-399-7863 iz eo m.- 
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2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 
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ASK POPULAR 


SCIENCE 


Hassan Lashkari 
hlash@juno.com 


BALDNESS IS hereditary, but there 
is no evidence indicating that male- 
pattern baldness—hair loss around 
the crown of the head—is inherited 
from the mother’s family, says An- 
gela Christiano, a researcher in Co- 
lumbia University’s department of 
dermatology, who has been investi- 


The Aurora 
Borealis 


FOR CENTURIES, humans 
gazed on the aurora 
borealis, or northern 
lights, with dread and 
wonder. Though this 
magnificent natural 
display has not lost its 
power to astonish and 
awe us, we now know 


color televi! 
Bob Siller 


EDITED BY CECILIA WESSNER 


gating genes responsible for hair loss. 
Baldness is likely to be caused by 


many genes passed down through 
generations from paternal as well as 
; maternal lineages. These genes in- 
i teract differently in each individual, 
o there's no way to determine with 
! certainty whether baldness is in 
pour future. Generally speaking, 
i however, if many members on both 
| sides of your family have some degree 
! of baldness, your chances of main- 
taining a thick head of hair are slim. 
The idea that baldness might be 
inherited from the mother first came 
from scientist Dorothy Osborn, who 


HOW IT WORKS 


@ The surface of the sun is so hot that parti- 


cles constantly escape as part of what is 


Called the Solar wind. This corresponds to the 


emitting of electrons across a TV picture tube. 


© The solar parti- 
T cies hit Earth's at: 
sphere at high. 
d, "exciting 
gases in the at- 4 
phere so that 
ey glow, much 
fe electrons do 
mr they hit the. 
sphors in a pic- \ 
ire tube. The small-« 
irsts of light are 
called photons. 


© Earth's magnetic field di 


Research by Suzanne Kantra Kirschner, 
Chris O'Malley, Bob Sillery, Gunjan Sinha 


published a paper in 1916 arguing 
that baldness was caused by a single 
dominant gene. She based her the- 
ory on observations of families in 
which severely bald people were far 
more likely to have a severely bald 
mother. Scientists have since proven 
the single baldness gene theory un- 
true, pointing to the millions of 
families that are without any clear 
pattern of inheritance. 

What might have accounted for 
Osborn's observation stems from the 
fact that baldness is commonly more 


severe in men than in women because 


the interplay between genes and 


4 An allrora’s form and 
brightness depend on the 
Jocation of the viewer, 
the time of day, the inten- 
sity of solar activity, and 
changes in Earth's mag 
netic field and in the efec- 
trical charges in its 
atmosphere. Colors—in- 
cluding green, red, pink, 
blue, and purple—vary 
according to the type 

of gas struck and its 
distance from Earth; 


beams of photons to 


the north and south magnetic poles, forming the auroral 
ovals- tat the south pote; the-aurora-australis-occurs:) — —- 
icker, shimmer, and shift. 


{Not drawn to scale) 
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DL AN [TOYOTA] 


Now there's 
a $million 
reasons to 

watch! 


Watch the Toyota Atlantic Championship 
on ESPN2 for a chance at $1,000,000 and 
other great sweepstakes prizes. Our Grand 
Prize winner will enjoy a trip for two 
to Monterey, CA for the Toyota Atlantic 
Championship race on Sept. 12, 1998, PLUS 
have a chance to win One Million Dollars in 
the “Million Dollar Minute” Grand Prize 
Event! To enter, watch the following Toyota 
Atlantic Championship races on ESPN2. 


May 30, 1:00 p.m. ET 
Motorola 300 — Madison, IL 


June 6, 4:30 p.m. ET 
Miller Lite 200 — Milwaukee, WI 


June 13, 5:30 pm. ET 
Grand Prix Player's du Canada — 
Montreal, Quebec, Canada 


July 19, 3:30 p.m. ET 
Medic Drug Grand Prix of Cleveland 


July 26, 1:00 p.m. ET 
Molson Indy Toronto 


August 8, 4:00 p.m. ET 
Grand Prix Player's de Trois-Rivières — 
Trois-Rivières, Quebec, Canada 


August 15, 3:30 p.m. ET 
Miller Lite 200 — Lexington, Ohio 


August 22, 2:30 p.m. ET 
‘Texaco/Havoline 200 — Elkhart Lake, WI 


And don't miss the “Million Dollar 
Minute" Grand Prize Event in the 
following race telecast: 


September 19, 4:00 p.m. ET 
Grand Prix of Monterey — Monterey, CA 
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of age or older wit 

ends 8/25/98. Void where ital or 0 Rules, 
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. our Motorsports aite at 
www.toyota.com, (Broadcast times subject to change.) 
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typically male hormones called an- 

drogens also contributes to hair loss. 
So a woman who is completely bald 
would likely have accumulated many 
more baldness genes than a man with 
the same degree of baldness, mak- 

ing it likely that, in such cases, more 
baldness genes will be passed to the 
next generation through the mother. 


What are the nutritional differences 
among the varieties of lettuce? 
Saul Hait 


WITH THE HELP of 
olina Department of A 
we compiled the list b 
common lettuce varie! 
with their levels of calci 
and potassium, measured 
ligrams (mg). Vitamin A is 
international units (iu), w! 
measure of the quantity o! 
min active in the body. AII 
are based on a serving size å 
tween 75 and 100 grams, or à 
mately one cup of chopped le 
Also included in the chart 
spinach and kale, which, along 
lettuce, are part of the leafy gree 
cruciferous, vegetable family. After 
comparing their nutritional value 
you might want to rethink that salad 
with iceberg lettuce and reach for 
spinach salad instead. 


CALCIUM IRON 
TYPE (mg) ng). 


CNA Exe 
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I had placed a bottle of soda in the 
refrigerator, and when | opened it, 
ice had formed on top ofthe liquid, 
even though it was not frozen. Why? 
MRCWS @aol.com 


THIS MIGHT HAVE occurred because 
the carbon dioxide that escapes when 
you open the bottle absorbs heat from 
the surrounding air. That cools the 
surrounding air, forcing it to con- 
dense. In rare instances, this cooling 
can be dramatic enough to form ice 
outside or inside the bottle. 


How do cats create their purr? 
Brandon Shwingel 
bushboy@mwt.net 


ATTEMPTING TO explain the allure 
of the cat, feline-lovers often cite their 
pet’s subtle air of mystery. The origin 
of what may be the cat’s most charm- 
ing characteristic, the steady, rolled 
“r” of its purr, is somewhat mysteri- 
ous itself. Your question continues 
to elicit a surprising amount of ar- 
gument among researchers. 
One theory, though, now domi- 
ates: that the interrupted passage 
over expanding and contract- 
scles in the larynx produces 
Most researchers call these 
hat line the larynx vestibu- 
false vocal chords. 
over the vocal folds with 
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NRI now gives you two great ways 
to pull ahead of the pack 


Choose all-new courses in Computer Programming or PC Servicing 
— and train for todays hottest computer careers! 


56K Baud 

T or Faster 
Windows 95/ dend cn, Fax/Modem 
Upgrade ForeFront 


Troubleshooter™ 
iagnostic Package 


Netscape Navigator™ 8 


Web Browser 
Digital 
Multimeter 
(PC Servicing) 


NRI Discovery Lab 
(PC Servicing) 


NRI at-home 
training gives you 
the technical skills 
you need to land a 
good job or move 


ahead in the one you've got. Get acquainted with the famous 
Microsoft Windows environment ... learn the easy way with 
step-by-step lessons, friendly instructor support, and our 
convenient Online Connection ... and discover enhancements 
and troubleshooting procedures for a full range of computers 
and peripherals. 


Computer Programming 

Whatever your previous experience, NRI's 
Computer Programming course gives you the 
hands-on training you need to compete in 
today's high-tech marketplace. What's more, 
you train with state-of-the art programming 
tools that will keep you on top of changing 
technology: now you get a powerful 
Pentium® II 300 MMX™ PC, 
Windows 95 (with guaranteed 
upgrade to Windows 98), and your 
choice of professional language 
compilers. At your own pace, you 
acquire basic skills and master more 
complex programming design 
concepts and techniques, ultimately 
focusing in depth on your choice of 


32X or Faster 


CD-ROM Drive |... Speakers 


5 Gigabyte or Larger 
lapain Hard Drive 


Pentium® II Chi, 
with 300 MHz Clock 
and MMX™ Technology 


Super VGA 
Color Monitor 


experiment with 
NRI' exclusive 
hands-on labs: 
computer-aided 
electronics 
demonstrations, 8085 Microprocessor, and NRI Discovery Lab, a 
complete breadboarding system. With your Pentium® computer 
system, and self-booting software and CD-ROM Men 
diagnostics from ForeFront™ you'll perform hands- afe s 
2 
G j 3 


on experiments that bring theory to life. And, with ) 
> 


the active support of helpful NRI instructors, this 
course also will help you prepare for the A+ certifica- 
tion exam, with updated lessons and interactive tutorial. 


Now you can reach us four different ways: 


If the card is missing ... or ... FAX us at 202-244-2047 


0 or ... PHONE us at 
eee ee 1.800 3214034, Ext, 3354 


Washington, DC 20008 or ... VISIT us on the Web at 


http://www.mhcec.com 


RTE TP 4401 Connecticut Avenue, NW, Washington, DC 20008 


Vf Check one FREE career catalog only 
LI COMPUTER PROGRAMMING 


REE CATALOG TODAY! 


Other computer career courses: 
Networking With Windows NT _ Mastering Microsoft Office 
J Bookkeeping and Accounting i Multimedia Programming 


Age. 


(please print) 


State. Zip. 


Accredited Member, Distance Education and Training Council 0132-0998 
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1 IG PC SERVICING 
programming languages: Visual 1 
Basic, C++, or Java. l 
ow Name 

PC Servicing 1 

In NRI’s PC Servicing course, 1 Address 

you'll become acquainted with 1 city 

the Internet, perform actual 1 

experiments with today’s most I | Avinsion ore zu S 
b 


sophisticated diagnostic tools, and 


THE 


The Unknown Southern Land 


DESPITE RUMORS AND EVIDENCE that pointed to the existence of what 
European adventurers referred to as the terra Australia incognita, or the 
Unknown Southern Land, Antarctica was not discovered until the 1820s 
by the Russian Fabian Gottlieb von Bellinghausen (though other explorers 
also claimed credit for first sighting the continent). In 1899, Norwegian- 
born Australian explorer Carsten Borchgrevnik led the first scientific ex- 
pedition of the icy territory. Today, its harsh environment hinders both 
exploration and inhabitancy.—compiled by Rachel Cohen 


THE HIGHEST CONTINENT in the 
world, Antarctica has an estimated 
average altitude of 7,500 feet. Asia, 
by comparison, averages only about 
2,900 feet, despite the presence of 
Mount Everest and the Himalayas. 


Highly adaptable to cold weather, 
fish of the Antarctic have natural de- 
fenses that lower the freezing point of 
their bodies. Some produce glycopro- 
teins, which, like antifreeze, inhibit 
the growth of ice crystals. Antarctic 
fish are the only vertebrates that 

lack hemoglobin. Their thinner blood 
allows for a slower metabolism and 
greater energy conservation. 


The world's largest glacier, Lam- 
bert Glacier measures 25 miles wide 
| and 248 miles long. 


THE KATABATIC (DOWN-FLOWING) WINDS in Antarctica stem from the 
movement of dense cold air from the higher elevations in the interior. These 
winds reach up to 200 miles per hour, 45 miles an hour faster than winds blow- 
ing in a catastrophic level 5 hurricane. 


| Untouched sediment as old as 400 million years has been unearthed in 
| the Transantarctic Mountains. The sediment contains fossils like those found on 
other continents, supporting the theory that Antarctica, Africa, South America, New 
| Zealand, India, and Australia were once part of the super-continent Gondwanaland. 


| TWICE THE SIZE of the United 
States, Antarctica's mainland covers 
about 5.4 million square miles. Its 
surface is buried beneath a large ice 
cap that runs 3 miles deep in some 
places and is strong enough to sup- 
port an airplane runway. 


Huge icebergs continually break 
from the continent's ice shelves, in- 
cluding one a few years ago that was 
| the size of Rhode Island. IN 1983, the temperature at the 
Russian base on Antarctica measured 
minus 128.6°F, the lowest tempera- 
ture recorded on Earth. Temperatures 
in Antarctica never rise above 32°F, 
even during the summer season. 


| ABOUT 80 PERCENT of incoming 
radiation is reflected by the perma- 
nent ice cover, so only 20 percent of 
the sun’s energy is absorbed. 


Each spring, more than half of 
Antarctica's stratospheric ozone disap- 
pears, and ultraviolet-B radiation pene- 
trates to Earth’s surface and into the 
sea. This year, scientists will study how 
UV-B affects the embryos and larvae of 
three key invertebrates living in shallow 
waters near the Antarctic Peninsula. 


COVERING 2.04 MILLION square 
miles, the Antarctic ice cap covers all 
but 2 percent of the continent. One 
area, the Dry Valleys, is not only ice- 
free but has not experienced rainfall 
in the past 2 million years, making 
it the driest place on Earth. 


Penguins are one of the 
few inhabitants immune 
to the cold. 


Antarctica more than doubles in size during winter as the oceans around 
the coast freeze. This fluctuant sheet holds 90 percent of the world's ice and 70 
percent of its fresh water. If it melted, the sea level would rise as much as 200 feet. 


ROUGHLY 4,000 PEOPLE LIVE in Antarctica during the summer and 1,000 in 
winter. Man's presence is strongly felt by this ecosystem, and especially by the 
Slow-growing plant life. Boot marks in a moss bank may last 10 years, for example. 


Winters are severe, partially because of long periods of darkness. At 
the south pole, five months pass consecutively without daylight. 


Millions of seabirds return to 
Antarctica each spring to breed, mark- 
ing the end of the polar winter. Adelie 
penguins arrive first and often walk as 
far as 31 miles to reach their sea-ice 
nesting grounds. 
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the inspiration and expiration of the 
diaphragm. As the folds tense and 
relax—in bursts of about 20 to 30 milli- 
seconds each—their vibration causes 
the turbulence we call purring. It’s 
rather like snoring, say some experts. 

Dr. Paul Orsini, who teaches ana- 
tomy and surgery at the University 
of Pennsylvania School of Veterinary 
Medicine, puts it a bit more elegantly. 
He compares the mechanism of the 
purr to how sound is created by the 
air bursts blown through the reed of 
a clarinet or other wind instrument. 


How does gargling with salt water 
kill bacteria? 
Ed Parker 


ewp@juno.com 


TREATING BACTERIA with salt lit- 
erally dries out the bacteria. Because 
of the laws of cellular osmosis, salt 
draws water from the bacterial cell 
to balance the salt concentrations 
inside and outside the cell. The re- 
sulting higher concentration of salt 
relative to water inside the cell dis- 
rupts important cellular functions 
such as protein synthesis and cell di- 
vision, and eventually kills the cell. 


Is glass a solid or a liquid? 
J. W. 
Sandwich, Mass. 


ALTHOUGH GLASS is technically a 
liquid, it would take longer than the 
life of the universe for it to show 
any noticeable movement at room 
temperature (see Science & Tech- 
nology Newsfront, this issue). 

Glass is generally made from sil- 
ica (common sand), limestone, and 
sodium carbonate that is heated to 
more than 2,500°F. During the cool- 
ing process, the glass can be poured 
until its temperature hits about 
932°F. Then it “solidifies” into the 
glass we're familiar with. Additives 
in the manufacturing process can 
change the properties of the glass— 
making it more shatter resistant, for 
example—as well as its color. 
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What do VCR Plus codes mean and 
how are they derived? 
twajda@juno.com 


VCR PLUS CODES are based on a 
program’s date, starting time, dura- 
tion, and channel—not on the pro- 


yo 


gram itself. But you can’t tell any of 
that from the code, because Gemstar 
Development Corp., the developer 
of VCR Plus, encrypts the informa- 
tion that forms the VCR Plus code. 
Your VCR Plus device extracts the 
program information from the en- 
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High Performance 
Solid State Circuitry 


Trigger Safety Lock 


Flush Front Gets 
into Tight Corners 


10 Foot Cord 


all steel 
Channel & Track 


High Carbon Heat- 
Treated Working Parts 


Patented Jam- 

Proof Mechanism 

One Year Limited 
Contractor's Warranty 


SHOOTS STAPLES & 


DRIVES NAILS 


ETF50PBN" 
PROFESSIONAL 


The powerful ETF50PBN Electric 


Staple and Nail Gun shoots 


6 different size staples: 1/4", 5/16", 3/1 


1/2", 17/32" Ceiltile and 9/16". It also 


drives a 5/8" nail. 


HECHO EN E.U.A. 


One heavy duty versatile tool lets you do 


thousands of jobs from installing insulation and 
carpeting to trimming a door or building a toy. 


The dual purpose Professional ETF50PBN is available 


wherever fine tools are sold. 


LISTED 


G 


ARROW FASTENER COMPANY, 
ARROW FASTENER (U.K.) LTD. 


JARDEL DISTRIBUTORS, INC., 650 


JONTREAL, QUEBEC HIP 1X9 
web: 
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Alabama Murray 


America's #1 Home E— 


m Decatur/Florence/Huntsville Thur 
wn Louisiana 
Improvement Magazine. B= ce 
Today's Homeowner magazine and award-winning 
remodeler Danny Lipford team up to bring you pn 
a great new home improvement TV show, Phoenix Prescott 
"Today's Homeowner With Danny Lipford." 4 


Maryland 
Gambrills 


Mississippi 
Each week, the show features inspiring and fri., 11:00 a.m Boar asap 
innovative remodeling projects, simple solutions ti R Greenville/ Greenwood 
to household problems and the best new products qapa 255 
for your home and yard. Don’t miss it! Oxnard WON 
Check listings for stations and times. lus. 53 MON P 


hurs., 9:00 p 
San Francisco/Sacramento Sat., 6:00 a 
KA Missouri 

W 10: Columbia/Jefferson City 
District of Columbia KOM 

Washington, D.C. 6:00 a.m 


Florida 


Oklahoma 


with Danny Lipford oklahoma City 


ndo/Daytona Beach 


aL listings. 


South Carolina 
Charleston 


Georgia 
Albany/Valdosta Tennessee 
WGVP 


Johnson City 
m 


Dublin 


Macon Maite 
Nashville/Murfreesboro 


Indiana T 
Fort Wayne Sat 
M 
: Texas 
Dallas 

Kentucky KTX 
Bowling Green Tues., 3:00 p.m 
Tv Houston 


local listing: 


Not carried in your area? Contact your local TV station or 1 Wyoming 
cable operator and ask for it! Or call 800/946-4420. 5,5005. we 
To subscribe to Today's Homeowner magazine, call 800/238-1515 Key Code: SINK4 Gaspar 
KWO 


www.todayshomeowner.com eiga Sun. 5 
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crypted code and then schedules 
your VCR to record. 

It's important to select your cable 
service provider and location from the 
menu system during the initial setup 
of VCR Plus. This will ensure that 
nationwide programming (for exam- 
ple, HBO, whose nationwide channel 
is assigned to 33) is recorded correctly 
(even though your cable provider 
broadcasts HBO on, say, channel 
28). This automatic correction is 
known as channel mapping. 


What's the difference between 

active-matrix and dual-scan flat 

screens on laptop computers? 
crb@iso.ksu.edu 


ACTIVE MATRIX and dual scan each 
describe a method of applying elec- 
trical charges to the liquid-crystal 
cells that illuminate the screen. 

Active-matrix LCDs use individ- 
ual transistors to provide a strong 
charge to each of the cells, which are 
comprised of crystals for the three 
primary colors used (red, green, and 
blue). The result is a bright, vivid, 
sharply defined display. 

Dual scan, a type of passive-matrix 
screen, sends its charge across the 
screen in lines or strips—a weaker 
and less precise method than active 
matrix. As the name implies, dual- 
scan panels split the screen in two 
and perform this process on the two 
halves simultaneously, improving the 
strength of the charge and brighten- 
ing the screen. Dual-scan displays are 
still noticeably dimmer than active 
matrix, however, but they also cost 
less and use less battery power. O 


QUESTIONS FOR FYI? 
We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered. 
E-mail: AskPopSci@popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


Bopular 
ET serremser 1998 


— 


Rain Dispersal System 

* STOP EROSION - Rainhandler’s patented 
louvers slice roof water into droplets and 
spread them away from your home. 

* STOP CLEANING - Never climb a ladder 
again to unclog or clean a gutter. 

* STOP WATER & ICE DAMAGE - No clogs to 
cause water rot or ice dams that can ruin 
your investment! 

Used by homeowners nationwide for more than 

20 years, Rainhandler comes in white, brown or 

natural aluminum and is almost invisible on 

your home. 


Dispersion Area. 
2 103 Feet Wide 


Water from roof flows down to Rainhandler, and is sliced into 
small drops which sprinkle an area 2 to 3 feet wide. 


GET ALL THE FACTS! 

* Installs in about 3 hours with screwdriver Send coupon or call 800-942-3004, or 

* No gutters or downspouts to clog or freeze Fax 800-606-2028 or http://rainhandler.com 

. At work on thousands of homes nationwide pus sm wm sum smi uum um mm =< -—- 
* Backed by a generous 25-year warranty 


AINHANDLEH :: 
and 90-day guarantee. 1 from SAVETIME CORP. 
1 Dept. PS098 


l - 


2710 North Avenue, Bridgeport, CT 06604 
|| Please send Free Information Kit 
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On DATELINE NBC DIS 


Mattress and pillow sold separately Viscoelstic memory cells conform to your body for 
near weightless sleep. Ventilating channels dissipate 


heat to provide perspiation-tre comfort 


Matching Pilows 


Pressure Relevng 
Mattress. = 
QU [*Low Gravity" effect supports dee; p sleep | 
| reduced tossing and by 8: 


Sen fe. 
Foundation 


Custom Sizes Available 


" Light years ahead 
of conventional 
mattresses 


Oav- magazies 
newspapers health and 
medical publications. Our new . 
pressure-relieving mattresses, pillows, Rods 
and integrated sleep systems have 

been getting tremendous attention in the press. 


Relieving Comfort Layer 
ic Material 


Heavy-Duty Side Rails 


DATELINE NBC has devoted several minutes of precious airtime to 
telling all of America about our revolutionary Tempur-Pedic Bed. It's Q TEMPURPE 
the LIFE-CHANGING SWEDISH SLEEP SYSTEM that is the most amazing 

sleep-science breakthrough ever. a boon to insomniacs and back-pain 
sufferers! 


DIC ' 


(SURE RELIEVIN 


RES: ic 
SWEDISH MATTRESS AND PILLOW 


For a FREE SAMPLE of the Tempur-Pedic material, 
free video, information and direct import prices 


Our Pressure-Relieving Sleep System eliminates painful “pressure 
points" that rob us of healthful, lie restonng sleep and eases aches 
and pains. Try the mattress in your home for three full months. If you 
are not completely satisfied for any reason we will buy it back. Get all 
the facts including a free sample of the Tempur-Pedic material by 
calling 800-886-6466. 


Aluderion ™ 
BEDROOM ORGANIZER 
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science. 


BE Scientific 


SGIENTIFICS CATALOG DIVISION 


The TIMBERLINE GEODESIC 

DOME. A beautiful home with 
spacious rooms, cathedral ceilings and 
unsurpassed energy efficiency. AND you 
can build it yourself. Since 1969 Timberline 
Geodesics has been providing dome kits in 
many styles and sizes for customers all over 
the world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Planning package is over 100 
pages of color photos, floor plans, assembly 
instructions, price list and more - $12. 

Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 


If you love 


www.domehome.com 
For credit card orders call 
1-800-DOME-HOME or 
510-849-4481 


PUT A DRESSER UNDER 

ANY BED! Dust proof 
underbed dresser has up to 
16 drawers. Replaces bed frame. 
Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. 
Cedar lined drawers have 
ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring “dual firmness” control. 
Shipped UPS. 
48 page color catalog FREE 


SCIENTIFICS 


Dept 9810911, 101 E. Gloucester Phe 
Baringon, NJ 


08007-1380 + E-nai us at: scentiicsGedscicom 


Optics * Photography Accessories * Educational Science Toys 


Steam 
Models 


Visit us on the Internet 
[www esteryeartoys com) 


“Fascinating Working 
‘Steam Models!" 


[Riso Asser 


Stunning 34 page Colored Catalog $6.95 
Refundable with order. A Great Hobby! 
Over 100 Different models. Tractors, 
Trains, Cars, Trucks, Rollers, Fire Engines, 
Marine Model Boat kits, Stationary 
Engines, Accessories & Parts, 


1-800-481-1353 


Yesteryear Toys & Books, Inc. 
Dept. PS7, Box 537, Alexandria Bay, NY 13607 
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|j HERE IS YOUR 

SOURCE OF 

UNIQUE HIGH 

TECH SCIEN 

TIFIC/ELEC 

TRONIC 

DEVICES! Ready 

to use or easy to 

assemble plans and kits include 

burning lasers, home/personal 

protection, surveillance, video, high 

voltage tesla, plasma and ion ray guns, 

ultrasonic shockwave, anti gravity, 

force field, pulsed magnetic projectors 
and much more. $2.00 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


SPY OUTLET 


The Latest High Tech 
Professional Electronic Devices 
Offers a HUGE selection of 
surveillance, counter-surveillance, 
privacy devices: World's smallest 
pinhole cameras, real time 12 hr. 
telephone recorder $139.00 touch 

tone decoders, bug & phone tap. 

detectors, voice disguisers, wire- 

less video, locksmithing tools, time 
lapse VCR's and more. Catalog 


FO. Box 357, Buffalo, NY 14226 


ww spyoutle 


OLAR 
ELECTRICITY. 

The new Sunelco 

Planning Guide 

and Catalog is 

packed with 124 

pages of informa- 

tion and quality 

products. It details 

the design of RV, 

cabin, water pumping, and total 
home power systems. SUNELCO 

is your complete source for solar 
modules, controllers, batteries, invert- 
ers, water pumps, energy efficient 
lights, and propane appliances. A must 


o r 
every energy library. Only $4.95 
(406) 363-6924. 


OWN A MACHINE SHOP — Do youl 

own machining and shop work with 
Smithy 3-in-1 Lathe-Mill-Drill. Save time an 
money with versatile, easy to use Smith 
machines. Ideal machine for hobbyists ani 
small businesses. Request your FREE Info Pal 
today! 1-800-345-6342 (Ask for Operato 
PSAB). 


NORTHERN 
pmi HYDRAULICS 
“Where the Pros and 
Handymen Shop." 
Your #1 source for: 
Generators and 
engines * Name 
= Brand Power, Air and 
Hand Tools * Air Compressors and 
Welders * Log Splitters and 
Chainsaws * Name Brand Power, 
Air and Hand Tools * Lawn and Garden 
Equipment and Accessories + Pressure 
Washers and Spraying Equipment 
* Trailers, Trailer Parts and Winches * 
ind MORE! Code - 15446 
Save to 50% 
Request your FREE catalog today! 
Call Toll Free 1-800-533-5545 


0 1.$1200 Timberline Geodesics C]9.FREE Bargain Books 
2.85.0 Spy Outlet (10. $6.95 Yesteryear Toys & Books 
3. FREE Overland Smithy (11. $2.00 — Information Unlimited 
G FREE Anderson Manufacturing [12 FREE Home Automation 

Systems 
(15.9495 — Sunelco 
013.$5.00 Sun Products 
6. FREE Northem Hydraulics GT ERES ERG 
O7.FREE Edmund Scientific DS.S300 Lehner 
Os. 510 Crutchfield 016. FREE The Edge Company 

Name 

Street 

City State Zip 

Tel ) 


Check the number of catalogs that you want. Total the cost and add $1.00 for handling. 
Enclose check or Money Order payable to: POPULAR SCIENCE 


Send coupon to: POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 


Allow 4-6 weeks for delivery 


SOLAR POWER 
WIND POWER 
HYDRO POWER 
KITS & TOYS 
PROJECTS 


ALTERNATIVE ENERGY PRODUCTS 
for independent energy anyplace. Send today 
lfor our newly designed catalog full of new 
Jproducts and lots of pictures. Packed with 

lsotar, wind, hydro, pumps, generators,wood 
stoves, water heating, info packages , more. 

Only five dollars (55) , refundable with your 
fint order. Send $5 to: SUN PRODUCTS 


CALL 24 hr. 516-226-7846 


[me Solar 
“WE PRINT OUR 
CATALOG FOR 
THE AMISH." 
We're the "general 
store" for simple 
living. 2.500 
items dating to 
1800's used in Amish kitchens, 
gardens, homesteads. Cast 
cookware, toys, kegs, churns, 
lamps,  handpumps, wood 


cookstoves, gas refrigerators more! 
Recommended by Home Mechanix, 
L.A, Times, others. $3.00 


Unique design 
folds flat for 
easy storage. It 


~ INTRODUCING THE INCREDIBLE 


Cyclone Rake 


EFFORTLESSLY REMOVE LEAVES... 
.TALL WET GRASS...EVEN LAWN DEBRIS! 


...10 times faster than raking, blowing 
and hauling when you use the 
revolutionary CYCLONE RAKE™ 


You'll never dread field or yard clean-up again once you use 
the Cyclone Rake? 5HP engine driven vacuum-mulcher hitches 
to any riding mower. You can easily sweep and pulverize tons of 
leaves, acres of grass cuttings, pine cones, sticks and more with 
10 times the lifting power of mowers. Power mulching reduces 
volume 5 to 8 times. 200 gallon capacity lets you whiz through 
huge areas without stopping. Automatically bag for curbside 
pick-up or power unload to your compost heap even over a wall 
or right up a hill! And when you're done, it folds flat without 


EXPERIENCE 
NEW WAYS TO 
ENJOY MUSIC 
WITH YOUR 


E COMPUTER! 


Transform your 
multimedia 
d Computer into a 
77, Desk Top Media 
“ Production 
(DTMP) system with software and 
hardware bundles. Perfect for 
music composition, video, multimedia, 
karaoke, dance, education and 
background music. 
| FREE CATALOG! 
| 1-800-380-2580 
www.edirol.com 
EDIROL CORPORATION 


WORLD OF THE 
EDGE COMPANY 


The award winning 


80 page Edge 
Company Catalog is 
ES chock full of the 
most eye-popping, exotic, and 
unusual tools, gifts, knives, and 
| hi-tech action gear you've ever seen 
| All in full-blazing color. Call 1-800- 
732-9976 and get yours - FREE! 
The Edge Company 
P.O. Box 826 
Brattleboro, VT 05302 
On-line at www.edgeco.com __ 


CRUTCHFIELD 
STEREOS FOR 
HOME & CAR 

For the latest in 
state-of-the-art 
home theater 
systems, compact 
digital camcorders, 
DVD players, 


nents and more, 

turn to the audio/video experts at 

Crutchfield. The Crutchfield catalog 
brings you top-quality brands with 
compleie product descriptions, great 
guarantees, outstanding service and 
technical assistance that's just a toll 
free call away. $1 


HOME AUTOMATION 


Largest Range in the World! 


COMPUTER CONTROL 
OF YOUR HOME - X10, 
Securit 


Care Automati 
Supplies and mor 


800-SMARTHOME 
email: catalog@smarthome.com 
http://www.sm: 


Home AUTOMATION SYSTEMS, Int 
FREI page Catalog 800- 7846 


ead 


Video Surveillance, 


Bargain 
Books | 


we up to 80% on recent publishers’ | 
loverstocks, save 30% or more oi 
current books and best sellers. Scienc: 
Do-It-Yourself, Sports, Biography, | 
History-over 60 subject areas. America s | 
biggest bargain book selection. Quality 
hardcover books, starting at $3.95. From 
Edward R. Hamilton, Bookseller, FREE | 


Tradit 


Patents Pend. 


THIS FALL till under leaves & 
crop residues...even “speed plant” 
cover crops with the Amazing 
DR” ROTO TILLER/ 
POWER COMPOSTER! 


The DR*has its TINES in the REAR and POWER- 
DRIVEN WHEELS. Tills so eas 
with either hand! CHOPS and BURIES crop 
leaves, etc. without tangling! Leaves 

NO WHEELMARKS or foot- 

prints in your freshly tilled soil. 

nal cast-iron trans- 

mission and worm-gear drive 

for LIFETIME DURA- 

BILTY. 5 and 8HP Models 

available, both with optional 

Electric Starting. 


you can guide it 


even hangs on 
the wall! 


So, WHY STRUGGLE with rakes, 
mowers, blowers, or mulchers 
that jam and clog? 
Mail the coupon at right for 
FULL INFORMATION about the | A00REss 


amazing CYCLONE RAKE! cm/ STATE zP 


MAIL TO: WOODLAND POWER PRODUCTS, INC. Dept. PS998 
72 Acton St., West Haven, CT 06516 


dudes Sikh ERE] 


tools for compact storage Affordable for home or business. 


l 'YES! Please rush me FULL INFORMATION 
fon the revolutionary CYCLONE RAKE™ and 
| special pre-season sale prices. 


1 
| NAME 


o. FREE 4 -(800)-624-8700 4 


this coupon for 1 
"newer! complete FREE DETAILS of the Amazing ! 
I| osse?» | DR" ROTOT TILLER/POWER COMPOSTER | 


‘le of your 


saa" [including prices, specifications of Manual 


‘CTRIC-Starting models, and Off. 
1 Season” Savings now in effect, plus FREE TIPS on 
| Fall Soil-Building Techniques. 


State 


Revolutionary “2-in-1” 


TRIMMER/ 
MOWERS 


Takes the place of both your hand-held j 
trimmer and steel-bladed mower! 2 
The DR TUMMER/MOWER" —* 
rolls light as a feather on two 
BIG WHEELS! TRIMS far easier, 
better, more precisely than hand- 
held trimmers. Plus MOWS 
everything from whole lawns 
(even wet!) to tough, waist-high 
growth with ease! Rocks, roots, 
stumps, etc., do it no harm because 
the "DR*" has no steel blade to 
bend or dull. Perfect for ALL 
mowing and trimming around 
smaller properties, vacation 
homes, etc., or for finish-up 4 
mowing and 
trimming after 
riding mowers 
on larger par- 
cels. A delight 
for anyone 
to use! 


E: 


, 


lease mail 
{about the Revolutiona 


{Day Risk-Free Trial. There is no obligation. 
Name. 


ou can drill your 
own water well! 


PERFECT FOR IN-GROUND SPRINKLER SYSTEMS 
ec 


Now you don't have to 
worry about tremendous 
water bills, droughts 
or water rationing. 
Since 1962, thousands 
of gardeners and 
homeowners around the 
world have discovered 
the Hydre-Drill” secret. 
They drilled their own 
wells! You can too. 
Call or write us today and 
we ll send you a big, free 
package of information 
about drilling your 
own well with the 

Hydra-Drill". 


Call Today for FREE Water Well 
Drilling Information Package 


1-800-333-7762 


for Operator 8187 
8187 Anderson Road 
Opelika, AL 36801-9700 
wwwdeeprock com 

YES! Send the FREE INFORMATION PACKAGE ond th 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL 


Print Name 


> 
7 
E 
a 


H Address — 
Icity Sue. — ZIP 
iTo: COUNTRY HOME PRODUCTS”, Dept.4192T 


. . Meigs Road, P.O. Box 25, Vergennes, VT 05491 1 
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Size shown: 18 /i* x 11 i 


Put the weather 
on your wall 


‘The Weather Picture™ is an eye-popping new 
wall unit that continuously displays all the vital 
weather data you have selected, without having 
to press a single button. Big red numerals are easy 
to read from across the room, day or night. Avail- 
able in two sizes, in brushed aluminum or elegant 
solid teak frame. The separate control unit pro- 
vides detailed data--more than enough to satisfy 
even the most dedicated weather buff. 

Purchase the Weather Picture together with the in- 
comparable ULTIMETER® Weather Station, start- 
ing at under $400. Or add it to your e; 
ULTIMETER System for less than $170. It's 
to add programmable display modules to The 
Weather Picture now or lat 
For complete details, call, fax, or write us. Or visit 
our Web Site to see and try our ULTIMETER Sys- 
tems. "The best!" says WeatherWarch magazine. 


1-800-USA-PEET 
or 732-531-4615 FAX: 732-517-0669 
www.peetbros.com 
oPEET BROS COMPANY 
1308-809P Doris Ave.. Ocean. NJ 07712 


High Performance AM 


Radio... 
Hear How It Was Meant To Be 


® Excellent FM Reception 
9 TV Audio Channels 2-13 
® Weather Band With Alert 


The ultimate information radio. Never 
before has a radio been specifically 
designed for talk radio, news, sports and 
weather. The custom filtered audio has 
been specifically tailored for a full rich 
sound of the human voice. With special 
circuitry for the AM band, it has the best 
reception of any radio made today. 


Visit Our Website: ccrane.com 
CALL FOR 


FREE Radio Land CATALOG 


1-800-522-8863 (TUNE) 


61 Ways to Help You 
Qualify for the Job You War 


Free Facts about Career 


Diplomas and Degrees 
Now, at home in your spare time, 
your spa 


you 
Career... even get a Specializ » 
Associate Degree. Call or send 

for free information on the career 

field fat interests you most and 


how to train for 
1-800-595-5505 ext. s 


lr ror Au 2 
OR MAIL COUPON TODAY! 


IES ii international Correspondence Schools 
ben APCSBBS, 925 Oak ranton, PA 1851] 
Send free facts on how | can. EET bore Br da cn 
i have chosen. No 

ASSOCIATE IN SPECIALIZED. 


ASSOCIATE IN SPECIALIZED 
TECHNOLOGY DEGREE PROGRI 


ide 
19 Medical Transcriptionist 
] B Pharmacy Technician 
Fo ] 15. Home inspector 
J Locksmith, 
i] 


J!OOODOGOODOOO | C 


e885 N 


Pet Groomer 
*Certicate Programs 

I name 

| Stree 

| City/State 


FUNDRAISIN 


UNDR can create a 
ing or entertainment event 
using deem horse races. ^f Hite At The Rac 
is available on video or 16mm movie film. 
For Prices and free Brochure call: 
Toll-Free 1-800-252-7373 


WOOD HEAT 


Forced air or 
hot water furnaces 
Charmaster® 


218/326-6786 2307 C HWY 2 
GRAND RAPIDS, MN 55744 


TO ADVERTISE IN 


PLEASE CALL 
GENA HONIGMAN A 
508-421-3366. 


ENVIROLET. 


COMPOSTING TOILET SYSTEMS 


Waterless & Low Water Systems 
For Cottages, Homes & Business 
v Reduce & Recycle Waste to Natural Garden Soil 
v Efficient, Clean, Sanitary & Odor-Free Operation 
v Function, Elegance, Simplicity & Convenience 


& Sancor™ 
140-30 Milner, Scarborough, ON, Canada M1S 3R3 
Call For Free Information Kit & Video 


1-800-387-5126 


ws OREGON DOME 


Custom and traditional designs 
Flexible spaces for active lifestyles 


Complete, affordable building system 


Catalog $12 * Video $20 * Construction Guide $42.95 
3215 Meadow Ln., Suite PS, Eugene, OR 97402 
http://www.domes.com * 1-800-572-8943 


INGERS! 525-5 Gar) 


ed, Low Cost, Instantly Avaliable 


und Music from Origi 
cordings! Does Everything Karaoke 

es... Better and gives you the 2 " 
'ompson Vocal Eliminator" my 


ithgnia, GA "30058 
24 Hour Demo/Info Request 
Vhen You Want Something Bel 


as a RIDER! 


The DR*46 LAWN MOWER combines 
the speed, power, and width of a rider 
with the agility of a walk behind! 


14 HP. Has the POWER to mow 
overgrown grass with ease! 

+ PIVOTING MOWER DECK 
helps eliminate scalping! 

* MOWS SLOPES too steep 
for riding mowers. * Mows 
close to trees, fences, and 
borders, so there's less 

clean-up trimming to 

do! * EVEN MOWS 

WET, SOFT 

LAWNS that a rider 

would sink into and 

damage! 


WHY STRUGGLE 


a narrow-cutting 
walk-behind mower... 
or a cumbersome 


lease mail this coupon for complete FREE} 
DETAILS of the DR*46 LAWN MOWER includ- 
ing prices, specifications of Manual and ELECTRIC- 
STARTING Models, and “Off-Season” Savings now 
in effect. There is no obligation. 


Name = 
Address — E 
City State zip * 
To: COUNTRY HOME PRODUCTS", Dept.4192D | 

Meigs Road, PO. Box 25, Vergennes, VTOS49] — 1 


Presenting the ALL-TERRAIN"... 


-- the amazing walk-behind brush cutter that -- 


* CLEARS & MAINTAINS meadows, pastures, 
roadsides, fences, wooded and rough non-lawn areas 
with ease. Mows over 1/2 acre per hour! 

* CUTS tall grass, weeds, brush, brambles, sumac - 
even tough saplings up to 1" thick! 

* Plus CHOPS/MULCHES most everything it cuts; 
leaves NO TANGLE of material to trip over or 

to pick up like hand-held brushcutters and 

sicklebar mowers. 

* POWERFUL 8 to 14 HP; overhead valve 

engines, with or without optional 

Electric-Starting. POWER 

REVERSE; 4-SPEEDS. 


BIG SELF-PROPELLED 
WHEELS roll through 
ditches, furrows, over bump: 


and logs with ease. 
* Perfect for low-maintenance wildflower 
meadows. ..European-style woodlots free 

of undergrowth...walking paths...or any area 
that you only want to mow once a month... 
or once a season! 


[| dangerous, slow} 
and tiring to| 
use...OR with 


coupon for FREE 
_DETAILS about the Amazin 


“er N 
N pet FREE DETAILS of 
IFI including 
lcations of "Manual and ELECTRIC-STAÍ 
jand “Off-Season” Savings now in effect. 


[Name 


"It like a brush hog on the back of a tractor except youre 


1 
la 
chen The Dis e anemer g, ea Bead in He. COUNTRY HOME PRODUCTS", Dep 4192F 


— Jack Harvey, Anchorage, Alaska 25, Vergenne: 


*Diameters 4'0" to 6'0" 
* Weight Saving Cast Aluminum 


Made in the U.S.A. 


*Diameters 4'0" to 60" 
*All Oak Construction 


All kits available in any floor-to-floor height and BOCA/UBC code models. 
Call for the FREE 32 page color catalog: 
Ext. PS98 


or visit our Web Site at http:/wwwtheironshop.com 


Please send me the FREE 32 page color catalog: | 
1 Name. 

| Address 
Showroom/Warehouse Location: ' 
Broomall, PA. (610) 544-7100 | Houston, TX (7 
Ontario, CA (909)605-1000 | Chicago, IL (847) 952: 
Sarasota, FL (941) 9: Stamford, CT (203) 325-8466 L 


The Leading Manufacturer of 
Spiral Stair Kits™ THE IRON SHOP || IRON SHOP 


Introducing the Revolutionary 


* Dump bed. 

+ Made to 

order for — 
suburban/rural property — 
owners, businesses of any 


d labor saved! Pl 
:E DETAILS of the Revolutiona 
prices, specifi 
now in effect. 


Dept. 4192 
Vergennes, Vermont 


05491 


FREE 
s for itself over and over in C- 2 


se write or call for com- 
DR* 


To: COUNTRY HOME PRODUCTS 
M Road, P.O. Box 25 


H:2934" W: 1814" D: 83/4" 


instantaneous tankless 
water heater. 


heater that's the size of 


and hangs on the wall! 


CONTROLLED ENERGY CORPORATION 
800-642-3199 


www.cechot.com 


Unlimited hot water, convenient 
installation, exceptional energy 
efficiency...the AquaStar 
gas 
It's the water 


suitcase, weighs 42 pounds, 


PS998 


Stop Floor 
Squeaks from 
Above with 


SQUEEEEEK 
NO MORE* 


Available at fine 
Home Centers & Hardware Stores. 


CALL: 800-459-8428 


O'Berry Enterprises, Inc. 


Continued from pg. 111 


SCRAMBLING NEWS. Best satellite news 
source covers piracy. www.scramblingnew- 
s.com 

Free catalog. 941-646-2564 


DESCRAMBLED D$$ 


LEARN HOW TO GET FREE ACCESS TO, 


OVER 365 SATELLITE BROADCASTS 
DSS TesT/Access CARD INFORMATION PACKAGE 
30«nias - EVERYTNING YOU NEED TO pos - 


Send $20.00 to: F.o. Box 2712-PS. 
De Boyee Fremont, CA 94536 


BEST VALUES ON... 

* Receivers, including 4DTV 

* Dish Movers & LNBs, all kinds 
* Tune-up Kits, Tools & Parts. 

* Skypac* Progromming 

* Toll Free Technical Help 


800-543-3025 


www.skyvision.com 


SCIENCE & CHEMISTRY 


„EXPERIMENTERS... - CHEMICALS - APPA: 
RATUS - GLASSWARE. CATALOG $2.00. 
ESTABLISHED 1953. HAGENOW LABORATO- 
RIES, 1302 WASHINGTON, MANITOWOC, Wi 
54220 


LABORATORY CHEMICALS, GLASSWARE. 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (954)327-0900 


SCIENCE & CHEMISTRY 


LIFE ON MARS! Orbiter photo reveals- two 
sculptured faces- castle- towers- buildings- 
raods- stadium with bleachers!- Giant UFO 
crashed!- Cross reference system quickly lo- 
cates features. $5.00 #10 SASE JDM Products, 
543 Bedford, Concord, MA01742 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS...CHEMICALS...Lab 
Glassware, Acids, Supplies, Instructional 
Books, Etc... HUGE CATALOG...$2.00. 
PYROTEK, P.O. BOX 300, SWEET VALLEY, 
PA 18656. (717) 256-3087 


SCIENCE & HOBBIES 


TELESCOPES, MICROSCOPES, BINOCU- 
LARS, SCIENTIFIC/ EDUCATIONAL SUP- 
PLIES, NIGHTVISION, RIFLE SCOPES, RAN- 
GEFINDERS, METAL DETECTORS... KENIN 
SCIENTIFIC DISCOUNT 1-800-600-6291 


SPORTING GOODS 


IS YOUR CROTCH KILLING YOU? The ... 
TiltaRumpa...reduces pressure points by main- 
taining even weight distribution on the bike 
seat. www.noteco.com 888-674-4465. 


SOLO HITTER 


x 


Tony GWYNN'S favonte 
batting practice tools the 
SOLOMITTER. The world's 
only self-contained baseball 
practice system. 


Make and Sell Your 
Own Ornamental 
Concrete Items! 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 


P.O. Box S99, Hickory, NC 28603 


> 


catalog or 


SECURITY/SURVEILLANCE 


Video Surveillance Equipment And Micro- 
Waterproof Video Cameras At The Lowest 
Prices Guaranteed 1-888-474-9409 visit 
www.covertsurveillance.com 


STAMP COLLECTING 


100 Breathtaking Stamps. $1.00. Plus fantastic 
approvals! NeoTrends, SI98, Box 982F, To- 
ronto, Canada M4 Y2NO. 


FREE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. IVA, BOX 197-B, HANFORD, CA 
93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


Make 25 to 100 per hour 
with Badge A Minit 


Yes, it's really possible by making and 
selling bright, colorful Badge-A-Minit 
buttons. Buttons are proven money- 
makers at fais, flea markets, con- 
ventions, or anywhere people. 
congregate. 
to make with Badge-A-Minit and 
inexpensive! 


Call for a FREE full color Ar 
Starter Ki for ony $29.95 We 

starter Kit for only $29.9 ae y 
plus $4.50 Shipping. SE Soh ee 
(IL residents add $1.87 tax). S 


Badge-A-Minit, Dept. PS998, P.0. Box 800, LaSalle, IL 61301 


They're fast and easy 


SEA 


CALL 1-800-223-4103 


UNUSUAL ITEMS 


40 CALIBER BLOWGUNS AND ACCESS 
RIES. SEND $1.50 CHECK OR MONEY C 
DER FOR CATALOG TO: JK ENTERPRIS 
18837 DURAND AVE, UNION GROVE, ' 
53182. 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assay 
service. Free price quotes. Top paym 
1-800-932-1010/ 781-326-3442 


WATER PURIFICATION 


Electronic Softening & Descaling, uses 
Chemicals, installs without plumbing w 
moneyback guaranteed performance, $399.5 
shipping. EcoSoft Engineering 1-800-275-70; 


TELECOMMUNICATIONS 


PRE-PAID CALLING CARDS call anywhere in 
U.S.A. for 18.5 cents per minute anytime of day 
Or night For information and ordering 
instructions call 1-888-477-5611 


TOOLS & MACHINERY 


4... Metal Cutting Lathe $137.75. Taig, 1241d 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI. 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Desktop CNC Miling Machines, Lathes, Rout- 
ers, Cad-Cam. Prototyping and Manufacturing 
Bobcad (503)-381-4342. 


Cail TOLL-FREE fora FREE BROCHURE! 


1-800-886-7774 
SECURITY /SURVEILLANCE 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- 
eras Over 300 Products www.spybase.com 
800-570-5562 


LATHES 


*Starting at $ 410. 
*Mills «Metals *Books 


2100-P Selma Rd., Springfield,OH 45505 


— Mak 
Drinking Wat 


FREE Waterwise Catalog 
| 1.800.874.9028 Fax 352,787.81; 


Popular Science reserves th 
right to refuse any advertisin 
order. Only publication of a 
advertisement shall constitui 
final acceptance of an orde 
Publication does not constitute a 


agreement for continue 
publication. All orders are subje: 
to the applicable rate card, copie 
of which are available upon wri 
ten request sent to the addres 
provided. 
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You can build a Monolithic’ Dome, too. 


Cal fr FREE brochure or 
send $19.95 (55 sh for 
BD minuts ifo viden. 


TAD Build yourself 
coer = 

DIGGER 3." 

lans for models 5-9 ft digging depth PN 


Fros 
TOLL FREE 
(1-800-231-0793) 


ial Dealer Prices! *Compare our Low 
tail Prices! «Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


D ruo, Stairs 


piral, Straight, and 
curved Stairs 
i Sizes & Styles 
eel, Wood, Aluminum 
ustom & Stock Kits 
Free Brochures & 
Factory Assistance 
-800-431-2155 ext. PS98 
[WW mylen.com 3 T 


SAWMILL $3795. 
FREE INFO 


Norwood Inc 
90 Curturight Dr. 
Uni 
PA Amberst, NY 
? 1-800-661- 
Ext. 101 


*WHOLESALE DEALER PROGRAM 
*FREE CABLE SURVIVAL KIT 
*ALL MAJOR BRANDS 


*FULL TECH SUPPORT 2 
D 


CABLE TV 


EQUIPMENT 
„% 


A 
iT 4 WILL A 
MATGH OR BEAT 
} ANY ADVERTISED. 
OR WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 


RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 
Call AA Electronica Today! 


800-258-9512 


http:// www.AAElectronics.com 


HONEST PRICES - 
NEWEST DIGITAL 
EQUIPMENT 


‘No Florida Sales 


To advertise in Popular Science Direct call Liz Irving 
or Vincent White at 1-800-445-2714 today. 


convertens a DESCRAMBLERS 


KA 


Friendly Service. 


ELE NCS in Month Warranty. 


www.tkaelectronics.com ty 
Y 


FOR A FREE CATALOG OR INFORMATION, CALL TODAY. 


1-800-729-1776 


| 
* Save 100's - Free Catalog · 4 

* Quality Equipment Shipped in 24 hrs | 

* Years of Complete Customer Satisfaction * | 
| 


Call for free catalog 


L&L ELECTRONICS 


"Purchaser must agree to comply with any state & federal laws regarding private ownership of cable tv equipment 
* No Time Wamer/Paragon areas 


COPY RENTAL TAPES WITH OUR 


VIDEO STABILIZERS 


‘SAVE $100" sN 
EVEN $1000'S on premium 
CABLE TV EQUIPMENT. 


FREE Cable TV Catalog. 
100% MONEY BACK GUARANTEE! [=x] SD 


1155 


Crazy Dam s Price W. 


we cut bl so low you won't Aus itl 


abl e TV Boxes 


Converters and Descramblers 

0 S ESSE Te 
MY eee 
Nobody beats Dan the Cableman 


107 


PIONEER STEEL 


PRICES! 


1 FACTORY 


«| DIRECT! 


1-800-813-1358 


MEMBER OF THE BETTER Business BUREAU. 


MN Furunk STEEL BUILDINGS 


FACTORY - DIRECT WHOLESALE PRICES 
1-800-668-5111 ext. 1508 


2 SEAT BIKE 


Drives Like 


Easy to Pedal 
Multi-Speed 
Street Legal 
1,24 4 Seater 


Free Literature 1-615-822.2737 Ext. 5798 
RHOADET CAR ~ www. dwe.com/?5796 


CABLE TV 
CONVERTERS 


& EQUIPMENT 


X Lowest Prices 
0:30 Day Money 
Back Guarantee 
Y Year Warranty 
IX Dealer Pricing 


800-582-0989 


Two-Piece Combo $99 


een quantity: 10 lot) 
Tii Crry VIDEO ses Tpm (Sa tom 


Let us point you in the right direction 


DESCRAMBLERS. 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 


rrow 
Tresor 


30 Day Trial 
Product Catalog 
1 Year Warranty 


25 ar 888-554-2776 


— 
g Inveni 
Sale 
f SAVE ON SELECT SIZES 
25X34 - 30X46 
40X56 - 50X116 
+ America’s #1 Arch-Type Monufodurer 
. 20 Year Warranty + Easy Financing Avoilable 
+ Easy Do-It-Yourself Construction 
* Free 16 Page Brochure 
STeeLmasten. 


CABLE TV 


DESCRAMBLERS Best 


Buys 


Service 
Warranty 


INTELESTAR 


REACH OVER 
6 MILLION 
MAIL ORDER 
SHOPPERS 
Call 800-445-2714 


RM SYSTEMS 


WIRELESS SECURITY AND FIRE ALARM. 
Special Package Deal 100% Guaranteed. Free 
Information. Wired Systems Also Avialable 
804-636-4758. 


ALTERNATE ENERGY 
SAVERS 
BUILD SUN, WIND, WATER POWERED AP- 
FUEL CELLS. Manual explains all.$18.00, Digi- 


tal Dynamics, 3360 Chokecherry, Mississauga, 
Ontario LSL-1B3 Canada 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN47151 


AUDIO/VIDEO EQUIPMENT 


LOUDSPEAKER REPAIR? Cal Simply 
Speakers, 1-888-FOAMROT for free info. (Toll 
free-24 hours.) 


É Mee ene AR, 
JBL, Bove, rio. EV, oe 
2 


-3626 


1900251 


AUTOM 


IVE 


Factory Parts 


Wholesale Prices 


1-800-531-2756 


ESTAS 1-800-229-1001 
[S] Guaranteed Competitive Pricing. 


Alternator/Generator Rebuilding Book. HH 
Technologies, Box 26024, Las Vegas, NV 
89126. www.hhtechnologies.com 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. 
804-530-1400. email luberdi@erols.com 


CARS FOR $100! Trucks, boats, ATVs, RVs, 
furniture, electronics, computers, etc by FBI, 
IRS, DEA. Available your area now. Call 
1-800-430-1304 Ext. S-20025 


LEARN2SPEED. Beat traps. $5.00 check/M.O. 
Tsunami, PO Box 303 East Amherst, NY 14051. 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext 
A-6586 for current listings. 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 


DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


LTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information, H&A, R2PS Bowling Green, MO 
63334-9350. 


AVIATION 


38” Remote Controlled Flying Saucer! 


— SUE E ru 
‘Money order 


— 
24 hrs. 800-979-9794 ` 


——M 


POWERED PARACHUTING -— 


Largest collection of pre-owned Powered P; 
chutes in the world. 1-800-457-4310 


Homebuilt LLLI 
— * . " = *— 


SSeS G- AND Kostri Plans} 
T ES 24.5 Tor bot 


See ony: $19) | 
Falhiton, MD. 219 


VORTECH, ine. PO Box SITA 


5 
ET zi x 


Propellers. Hovercraft Plans. Airboats, Airdriv 
Engines. Catalog $5.00.Arrowprop, 61 
Meeker, OK 74855 


Ultralight, Helicopter, Submarine plans 
hundreds of homebuilt projects and cool s 
you never knew existed. www.popularlink.ci 
713-867-7958. 


By mait PRA, PO. Box 64A, Mentor 
Phoneortax(219)353-7227VISAM 


BEER/WINEMAKING 


Beermakers, Winemakers free catalog. Beg 
ner kits- great prices. U-BREW, 1207 Hwy 
South, North Myrtle Beach, SC 29! 
1-800-845-4441 


WINEMAKERS - BEERMAKERS. Free Iii 
trated Catalog. Since 1967. 1-800-841-74 
KRAUS, Box 7850-N, Independence, N 
64054. 


BETTER HEALTH 


DRY SKIN/ HAIR? PURE REFINED COCONI 
OIL! 1202. $9.95 SOPACIFIC BOX 14 
MAJURO MARSHALL ISLANDS 96960. 


Premium ‘HVAC COLLOIDAL SILVE 
10-12PPM, 100% Bio-available, 160z, $20. 
Delivered. CS-PRO, 888-710-2773 
www.csprosystems.com 


Waterwise Purifiers... Homemade distill 
FREE Purity Guaranteed ^— Repc 
1-800-874-9028. far (352)787-814 
www.waterwise.com 


BOATS & EQUIPMENT 


ANCHOR PENETRATES WEEDS! 

The Bulwagga... sets immediately. Retrac 
shank for retrieval. High holding pow 
www.noleco.com 888-674-4465. 
— ͤ— 
BOAT KITS -- PLANS -- PATTERNS - SU 
PLIES — All Boat Types, Sizes. HUGE CAT 
LOG ~- $5.00. CLARKCRAFT, 16-7 Aqualar 
Tonawanda, NY 14150,  (716)873-26 
www.clarkcraft.com 


BOAT PLANS- PATTERNS- KITS- 176 pa 
CATALOG- $5.00. GLEN-L, Box 1804/PS 
9152 Rosecrans, Bellflower, CA 90707-18¢ 
562-630-6258. www.glen-l.com 


INNERTUBE BOAT PLANS, Seats two, moti 


BOOKS/PUBLICATIONS 


O sightings, X-files, aliens. Previously clas- 
ed government documents reveal truth. 
EE INFO write: UFO, PO BOX 4852, P.V.P, 
. 90274 


USINESS OPPORTUNITIES 


000 WEEKLY STUFFING ENVELOPES AT 
IME. Receive $2,000 for every 1,000 en. 
opes. FREE stamps. FREE envelopes. FREE 
plies. FREE details. Write Colossal, Box 
0215-PS, Brooklyn, NY 11204. 


500/ THOUSAND Immediately. Stuffing En- 
opes. Free Supplies. Send S.AS.E.: JH. 
terprises, Dept. PS9, 114-1027 Davie Street, 
ncouver, B.C. V6E 4L2. 


EPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 
‘http /iwww.the-glass-mechanix.com 
55 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


MONEY MAKER Spare Time! No selling! No 
entory! Publicly documented seven week 
2,919 income! Free audio cassette and Re- 
t reveal everything. Real Money, 333-PS98, 
(5th Street, Grants Pass, OR 97526. 


000 weekly stuffing 1000 envelopes. RUSH 
.S. E. ELOX-PS POB 182243, Shelby 
wnship, MI 48318-2243. 


100.00 Weekly using Home Answering 
chine/ Voice Mail. Work own Hours. 
761-1097 Recorded Details. 


OCK & WATCH REPAIR VIDEO COURSES 
arn Fast. Enormous Demand for these dying 
s! Free Literature 800-853-6553 www.tas- 
ge com 


EARN $60,000 YEARLY 


epairing (not replacing) stone dam- 
ged windshields and plate glass. 
earn how a 3 minute repair can earn 
ou $1200/week! 

SALL NOW! 1 
'REE REPORT! 
IVS/OPTIKLEER, LYNN, MASS. 01904 


MOUS MAILORDER MILLIONAIRE reveals 
ney-making secrets! Free exciting cassette. 
iyn Powers, 12015 Sherman Rd., North 


llywood, CA 91605. 
2:/WWwW.mpowers.com. 


IT PAID $268.20 ROLL TAKING EASY 
APSHOTS! FILM SUPPLIED. PHOTOTEK, 
X 3706-PS, IDYLLWILD, CA 92549. 
9-659-9757 http://www.phototek.net 


T YOUR FREE COPY! Kevin Lehmann's 
w MLM report ...7 Steps to Overcoming Ever 
Toughest Objections.... Close like the pros 
00-656-6397, ext. 83 


me based free enterprise! $1300 cost. Not 
M. Proven $100,000. IMMEDIATE IN- 
IME. Recording: 1-800-322-6169 ext. 5323 


DRAULIC JACK REPAIR MANUAL AND 
TALOG $10.00. HYDRAULIC PARTS SUP- 
Y, 20234 SE 100th St., Sawyer, KS 67134 


NEY MAKING MACHINE. Curbmate ma- 
ne installs beautiful concrete lawn edging. 
1azing profits. 801-262-7509. 


ANO TUNING PAYS. Learn with American 
ning School Home Study Course. 
0-497-9793. 


claim »Scrap Gold... From Old Computers’ 
velry. Free Information. (603)645-4776. 
w.liac.net/users/quiksand/goldtek.htm 


tire Before You Die, Capitalize Deregulating 
ustries, Internet Commerce. Training, Sup- 
t. 1-800-359-1239. 


BUSINESS OPPORTUNITIES 


RECORD VIDEOTAPES AT HOME! Easy 
$1800.00 Weekly Income! Free Startup In- 
formation Kit! (205)663-9888 CMSVIDEO, 
Dept. 152, 210 Loma Square, Birmingham, AL 
35216-5439 


‘Shoot Photos. Make $319.92/roll. Film Supplied- 
Photocorp 2095 Exeter Suite 80-PS German- 
town, TN 38138. 


TURNKEY ADULT WEBSITES only $495 

900% NUMBERS just $99 each call for free 
brochure 1-888-850-6113 
www.saturncommunications.com 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO! Save 500- Echo, 
Box 739-098, Shalimar, FL 32579-0739. 


CABLE EQUIPMENT 


Ai Cable Boxes, Descramblers, Retail 
Wholesales, Dealer Welcome Web Site at 
www.fbnelectronics.com 1-800-225-9756 


Activation Unit Sale!!! Jerrold & Pioneer auto- 
multimode test cubes. Dealers Welcome. 
1-888-388-CUBE 


ALL CABLE TV CONVERTERS/ ACCESSO- 
RIES. LOWEST PRICES! 30 DAY TRIAL. 
CALL 1-800-538-CABLE. 


KITS LOWEST PRICES GUARANTEED. 
CALL TODAY: (800) 861-4969 


ALL CHIPS $9.00 -$18.00. WE HAVE QUAN- 
TITY DISCOUNTS. NO MINIMUM. CALL 
1-800-760-0555. 


ATTENTION 100% GUARANTEED. FULL 
FUNCTION DESCRAMBLED CABLE BOXES, 
CHIPS ETC. CALL FOR FREE CATALOG. 
1-888-695-021 


BARGAIN DESCRAMBLERS! 30 DAY RISK- 
FREE, UNCONDITIONAL MONEYBACK 
GUARANTEE. CALL NOW! COVERT ELEC- 
TRONICS 1-800-431-5014. 


BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


CABLE T.V. 
CONVERTERS & EQUIPMENT 
LATEST TECHNOLOGIES AVAILADLE 


* 30 Day Money Back Guarantee 


True Value Engineering 
1-888 828-7712 
SS I CoD 


f 


BEWILDERED ABOUT DESCRAMBLERS? 
Call for fast friendly explanation on all cable 
needs. Tech support with purchase. Same day 
shipping or shipping is FREE. Global Electronics 
toll-free 1-888-221-8365. 9-8pm, mon-sat. 


BUY IT WHOLESALE & SAVE BIGSSS 
ORIGINAL RFT-DAM & RFT-PLUS NEW 
AUTOMODE RFT-PLUS WORKS!! BEST 
QUALITY- NO CHEAP CLONES 888-387-1248 
www.adeal4u.com 


CABLE DESCRAMBLERS shop no more, best 
prices and tech support. Open 7 Days 9-9. 
Website. at www.extremecable.com 
1-888-609-4910 


CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
[BOARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED | 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES! 
"LOWEST PRICE A SUPERIOR PRODUCT GUAR, BUY 6 TEST BOARDS & GET 2 FREE 


MONDAY- FRIDAY 8AM-7PM, EST. 


WE WILL SHIP UPS/FED-X NEXT DAY PRIORITY 


INC 


ESTABLISHED 1976 


ALL EQUIPMENT IS NEW AND 
GUARANTEED. BUY DIRECT FROM 
| 


THE WHOLESALERS! 


—CALL CRAZY LIZ'S ELECTRONIC WAREHOUSE- 


CABLE CONVERTERS, DECODERS, AND 
ACCESSORIES. Always the HIGHEST QUAL- 
ITY PRODUCTS, LOWEST PRICES AND 
BEST SERVICE ME. Electronics: 
800-347-9917. www.meelectronic.com 


CABLE DESCRAMBLERS. MAJOR BRANDS. 
LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON TX. 
1-888-691-4610 ANYTIME 


»CABLE DESCRAMBLERS, TURN ON 
CHIPS... Money back guarantee, 1 year war- 
ranty. JCB Electronics 1-800-579-3285. 


Cable Descramblers/ Converters, Video 
Clarifiers, Absloutely Lowest Prices. C.O.D. 
Only. Cable On Demand. 1-800-215-9412. 


GABLE DECODERS: 
and converters 

Save $$$ on cable 

Wholesale dealer prog 
800. SEE, 9912 


NT RST 
www. meelectronic.com 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV DESCRAMBLER for PZ PM model, 
except Milpitas area. Limited offer only. VGS 
Electronics (702)385-7112. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS. QUANTITY DISCOUNTS, LOW, LOW 
PRICES. 30 DAY MONEY BACK GUARAN- 
TEED, CALL NOW 1-888-898-3284. SKYLAB 
SALES, INC. 


FREE iS STET 
Ld 


www.sestv.com. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLES NEWEST TECHNOLOGY!! ...DES- 
RAMBLES ALL FORMATS..., PANASONIC'S 
UNIVERSAL. BOSSs5, DEALERS 


WHOLESALE LIST.. MULT-MODE TEST 
CHIPS/ DIGITAL ACTIVATORS. TOLL FREE 
1-888-331-1107... 718-251-7795 


Cable test chips; Pioneer; Jerrold universal 
mode: Scientific Atlanta; Tocom; Zenith; Pioneer 
Cubes; Jerrold RFT for CFT2200; Tools; CHIPS 
& BITS, 1-800-577-5617 


DEALERS. TEST CHIPS ALL MODELS. IF 
YOU BUY QUATITIES CALL US (800)479-8795 


CABLE TV* SPECIAL DEALERS PRICES* 
EQUIPMENT AND TEST CHIPS* BEST SER- 
VICE (800)660-4180 


DESCRAMBLERS, CONVERTERS, ACTIVA- 
TORS, TEST MODULES, RFT'S FTG'S, BUL- 
LET SNOOPERS (I.D. BUSTERS,) ALL OP- 


TIONS EXPLAINED, BEST PRICES, 
SERVICE, TWO YEAR WARRANTY! FREE 
CATALOGUE 1-800-854-1674. 


JERROLD MULTIMODE TURN ON CUBES 
new low prices... 1/$98, 20/$69, 50/$55... 
CALL NOW!! 1-800-660-CUBE 
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CABLE EQUIPMENT 


FREE TV CABLE CATALOG. Revolutionary 
new products. Converters, Full Viewing 
boxes, Gold or Silver that do all boxes. Open 
7 days a week. 1-800-676-6342 


COMPUTERS/SOFTWARE 


NEW ENGINEERING TOOLS TO HELP WITH 
YOUR CALCULATIONS. ENGINEERING 
SOFTWARE ^ (301-540-9605, ^ btp/ 
members.aol.com/engware 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


Dealers Special 
$18 ea. 


R2/VS*S/A (Quick boards/40 pin)*Pio 
(Automode 4 wire- $20) 
On a 10 lot order. 

Yes, you can mix and match. 


1-888-792-2890 


Mention this ad when calling 


SKYVISION! Your Satelite Home Entertain- 
ment Source, Best values: OBS and C/Ku- 
band equipment, including 4DTV. Most com 
plete selection’ Parts- Tools -Upgrades 
‘Accessories! Free Discount Buyers Guide. 
Call 800-543-3025. International 218-739-5231 
www. Sts on com 


TECH SUPPORT ELECTRONICS Call Toll 
Free. 1-888-273-1349. Basic cable TV convert- 
ers, personal security equipment. Free catalog. 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


TRI CITY VIDEO IS NOW SELLING 
CONVERTERS/ EQUIPMENT DIRECT AT 
WHOLESALE PRICES. 1-800-582-0989 


UNMODIFIED 10 Lot 2214 $125.00, VIP $50, 
Zenith 1622 $28. SA 8570 $75 8555 $50 DPV-5 
$28. Call Apex 1-800-500-9825 


WELCOME to Wolverine Electronics. Test chips. 
and other cable accessories at dealer prices. #1 
in technical support. 800-743-5350 


** MULTI-MODE * 
RFT/DAM 


70.00/ tror 


ALL JERROLD SYSTEMS 


WORKS ON 
‘em 


WWW.CABLETVSECRETS.COM the outlaw 
publication the cable companies tried to ban. 
$9.95 to Box 527, Pataskala, OH 43062 


CALLER ID 


CALLER-TV $49.95 Introductory Price Call- 
er's name, number on your TV 
WWW.CALLER-TV.COM, 520-544-4567 


CATALOGS 


ADVANCED SCIENCES 
"28th Century Technology Today” 


- Antigravity - Hidden Technology, 
- - Hundreds of Products II! 


Huge Catalogue $4.00 
P.O. Box 2917-P, Palm Springs. CA .92263 
Phone (760) 327-7355, Vs.Mc Amex 


Cour: 


110 


WORLD WIDE WEB 


Satellite Intemet! 400 kps. www.ultimate- 
internet.com or www.invents.net Inventive Solu- 
tions, PO Box 8, Stratford, NY 13470 
1-888-346-4925 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
‘of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


LASERS NEW SUPPLIES/ PARTS/ KITS & 
COMPLETE UNITS... FROM $10..FREE CATA- 
LOG. MEREDITH INSTRUMENTS 
(602)-934-9387 www.mi-lasers.com 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
(314)569-1860. (Confidential) 


UNUSUAL PUBLICATIONS! Strange stuffl 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


[MIAZING & 


ELECTRONIC DEVICES 


1 Year Warantee Batteries inciuded "NEF | 
LAPNSS Mos! Versatile. Sw equiv 2000 tt. $29.95 
LAPNÓS Brghlest — Sow equiv S000 H. 889.95 


 LAPNASPT Loser Multi Patten Generator... $29.95 
p 


ALL NEW PRODUCTS 


 MIND3O Mind Controtier/ypnoftzer With Book. $79.95] 
10690 Space Age ion Ray Gun. $199.95 
 COMBOX Sx Complete FM Transmitter Ki... £59.95 
SONIC30 Utrosonic SHOCKWAVE Guard Sys... $149.95] 
BTC30 Spectoculor 250,000 Vor TESLA Col... $449.95 
 FMVIK 3 MI FM Voice Transmitter Kit. 439.95] 


ORDERS ONLY...24 HRS....1 800 221 1705 
FAX YOUR ORDER to 1 603 672 5406 
TECH LINE 1 603 673 4730 9-12 EST 
We Accept Cash. MO, CHECK. M 
Overseas Customers Please Add 20% Shi 


INFORMATION UNLIMITED 


REQUEST OUR FREE CATALOG. 


TELEPHONE LISTENING DEVICE 


W/12 HR. RECORDER 
= Automatically record all 
incoming and outgoing calls! 
$99.95 + 7.00 SH 


Telephone Ustening Device 
$19 95. $2.00 sh (separatel 


VERY POWERFUL FM TRANSMITTER 


Transits t any FM radio up b 5 m. Easy t 


USI CORP 
PO. Box PS2052 Melbourne, FL 32902 


DO-IT-YOURSELF 


Trucks, Boats, 


Assembly & Anchoring, 
SHIPPED TO YOUR DOOR 
DEALERS WANTED 


COVERT | 


INSTANT GARAGES _ 


‘SURVEILLANCE HIDDEN CAMERAS 
DIRECT FROM MANUFACTURES 


Ue rane er camer, n some srona or 
ee M or Ct Wie ew onge. Low 


BOLIDE INTERNATIONAL CORPORATION 
PH: (800) 355-0895 or (818) 575-8178 
318. EI Monte. CA 91 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
CANON” COPIERS. 
SAVE OVER 75% 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products 
Home. Toll Free 1-888-636-6773 ext.954 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMB 
PRODUCTS AT HOME. TOLL FRI 
3566, EXT. 8068. 


Real Jobs in paradise, US and abroad. Pro t! 
Entry-level. Introductory Newsletter, only $2 a 
LSASE to; Caledon, Box 2657, Elkhart, 
46515 


acs 
e —- 

MORACK 

INCORPORATED Order or information 

75 we 


[NL] 
E (00 $8840) 


[EDUCATION & INSTRUCTION 


College Reports. 19,278 papers available! 306- 
page catalog-- rush $2.00. Research, 11322 
Idaho, #206KT, Los Angeles 90025. TOLL- 
FREE HOTLINE: 800-351-0222 or 
www. teasearch-assistance.com 


Columbia Southern University. Accredited/ 
Licensed Degree Programs BS/MS. Credit for 
Work/ Life Experience. Free Catalogue. 
1-800-977-8449 x778 Orange Beach, AL 36561 


HELP WANTED 


ASSEMBLERS: Easy work, excellent income 
assemble products at home.1-800-598-09 
DEPT. HA-95 


EARN MONEY. Reading books! $30,000 / 
income potential. Details. 1-800-513-4343 E 
Y-20025. 


GREAT EXTRA INCOME IDEA! ASSEMB! 
PRODUCTS AT HOME! CALL NO 
1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,0 
income potential. Call 1-800-513-4343. E 
B-20025 


Nonresident University Eam a 
Bachelor's, Master's, or Phd. Prestigious faculty 
supervises independent study by phone / mail/ 
Email. Cost is less than 1/4 usual university 
tuition. Time to completion 1-3 years depending 
on credit for prior and nontradtional education. 
Columbia Pacific University, 105 Digital Drive, 
Novato, CA 94949 800-552-5522 
CPUniv@aol.com 
Website-http:/www.CPUniv.edu 


FINANCIAL 


FREE CASH GRANTS! College. Scholarshi 
Business. Medical bills. Never Repay. Toll Fr 
1-800-218-9000 Ext. G-6586 


FREE CASH GRANTS -Never Repay! Millio 
available trom foundations for Business, Me 
cal, Debt Consolidation, Education. Call for fr 
information: 1-800-418-9941 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.D's $179.00, MA's $139.75, B.A.'s 
$99.75, FOR FREE INFORMATION, CALL 
1-800-689-5102 
http://www.americancollege.com 


EARN YOUR 
COLLEGE DEGREE 


accredited correspondence courses. 
Credits earned based on education and work 


experience. Accelerated course avallable to 
qualified applicants, Includes transcript and 
guaranteed. 


diploma. Legal and 
Call 1-800-689-8647. 24 hours. 


Free Cash Grants. Billions Available Nei 
Repay. $1495 or For Free informati 
1-800- 3960. Money Back Guarantee. 


FREE MONEY. NEVER REPAY GRANTS F< 
ANY PURPOSE. FREE INFORMATION PAC 
AGE. 1-818-377-5229. 


MAXED OUT CREDIT CARDS? Reduce p: 
ments and interest. NO FEE. Fast- EZ- Cc 
fidential. Genus Nonprofit. 1-800-299-6778 ! 
free. (1014) 


MONEY AVAILABLE NOW! Let the Governm 
Finance your business idea. Satisfaction Gu 
anteed! 1-800-226-3601, ext.BF6050 


MONEY SUPERMARKET! Loans- Any Reas« 
Any Amount! Credit No Problem! 72 Hc 
Processing! Brokers Needed! 800-399-71 
x313 


SEPTEMBER 19 


FINANCIAL 


ONEY TROUBLES? OVERDUE BILLS? RE- 
ICE INTEREST, CUT PAYMENTS, RE- 
‘ORE CREDIT, CALL 1-800-SAVE-ME-2. 


D EXPENSIVE TRICKS! Fair, honest, com- 
Pte credit repair at 1-615-791-2834. FREE 
FORMATION. 


'ERDUE BILLS? 1-800-788-1141. Bad cred- 
b no problem! Licensed/Bonded since 1977, 
Dplications to $50,000. Not loan company. 
wn & Country Acceptance; 


FOR INVENTORS 
DRSARI and Associates, provides patent and 


kdemark services. Free inventors packet, 
0-25-2462 or WWW.BORSASSOC.COM 


AL DIRECTLY WITH REGISTERED PAT- 
IT AGENT and qualified U.S. Patent Office 
aminer. DON'T BE FOOLED BY PHONIES. 
lee patent information- »Patent, Develop, Mar- 
t Your Invention... Richard L. Miller, 12 Park 
le Drive, Suite-N, Dix Hills, NY 11746-4879. 

16499-4343, 1-800-242-0853, 

ITP:/ WWW. INVENTGOLD.COM 


Have a Bright Idea? 
Now OWN IT for only $129 


Created By C 
and Founde 


vo Scott, Ragistered Patent Agent 
irman of INVENTORS FORUM 


* Pro 
pen 


ides "patent 
^g" status 


* Easy, quick to do 


* Avoids attorne 
* Filing fee only $75 

Do-It-Yourself ACTION KIT" 
Provisional Patent Application 


ss" June 95 simplified application) 


fees 


Video, Workbook, Examples and Forms. 


Patent Law & Venture Croup 
1-800-7-4-PATENT © 1-800-747-2836 


FOR INVENTORS 


V WORK DIRECTLY WITH 
| REGISTERED PATENT ATTORNEY | | 
& DEGREED ENGINEER 1 
36 YRS COMBINED ENGINEERING & | 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


| 
PATENT AND DEVELOP IDEAS WITH | 
| THE EXPERIENCE OF AN EXPERT. | 


| 
| Also Specializing in Copyrights & Trademarks | | 
[Associates located near Patent Office | | 
CREDIT CARDS ACCEPTED - OPEN 24 HOURS 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 426.755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 


Internet-http:// invention.com 
E-Mail: patent @ invention.com 


FRANCHISES 


Franchise 


Call for information on franchising and 


“Franchise Your Business!” seminars 
‘scheduled throughout the country. 


Speclaists in Franchise Development POPS 
1-800-FRANCHISE (1-800-372-6244) 


GIFT IDEAS 


Golfers! Griliantly crafted golf theme belt 
buckle. Great gift. $15.95 plus $4.00 s/h. Vaxx- 
Bellamy, 2740 Greenbriar Pkwy, Suite A-3261, 
Atlanta, GA 30331. Major Cos call 
1-888-329-9813 (24hrs.) Shop at 
www.vaxxbellamy.com 


REE help for inventors! No charge for protec- 
n forms and information kit. Affiliated In- 
ntors Foundation. 1-800-525-5885 


REE MARKETING. Engineered prototypes. 
nsing industrywide. PATENT PENDING, 
ity days GUARANTEED. 1-800-841-1708 


|ventions/ new products. ISC, America's 
lading invention firm, helps submit to com- 
nies. Patent Services. 1-800-288-IDEA. 


IVENTORS- FOR A FREE INFORMATION 
CKAGE on our customized new product 
velopment services call. Davison: 
(800-677-6382. 


PIVE YOUR INVENTION A CHANCE!! 


|censing? Do you want 

Jon's market? Do you 
p 

Affordable Quality" and à company with 

hieority? CALL FOR FREE INFORMATION. 


THE FRANKLIN FORGE 1-800-501-2252 


IVENTORS: Free information package/ initial 
nsultation. Attorney JP Halvonik. Washington 
C 800-876-6670 


IVENTORS ~ NEVER SEND IDEAS TO 
TRANGERS! LEARN AFFORDABLE 
ROTECTION/ MARKETING METHOD- NON- 
Hoff ORGANIZATION. FREE INFORMA- 
JON: 1-800-846-3228. 


‘TENT PENDING only $75. New Law helps 
all inventors. Free brochure. 800-548-3721. 


IGISTERED PATENT ATTORNEY. Former 
stent examiner. 31 years experience. Donald 
pttlestrings. 1-800-966-7577. 


.E.L.L. YOUR IDEA..... Free info. on Patents, 
censing, Marketing, based on 30 yrs Exp. 


shaw Research 800-451-1326 
— SEPTEMBER 1998 


GOVERNMENT SURPLUS 


HOW TO BUY GOVERNMENT SURPLUS land, 
houses, cars, boats, planes. CHEAP. FREE 
INFO send $3.00 for S/H. LTC, PO BOX 4852, 
P. V. P. CA. 90274 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Into. 


HEARING AIDS- FREE CATALOG. Top name 
brands, all styles, POWERFUL CUSTOM AIDS, 
REPAIR SERVICE. SAVE 1/2 or more. Power 
Hearing, P.O. BOX 13885 Chesapeake, VA 
23325-0885 1-800-260-4135 — www.power- 
hearing.com 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation (800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL 4 


> 


BTE 


45 Day Trial eHuge 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
rt, IL 62910 


HEARING AIDS 


HEARING AIDS, DEEP DISCOUNTS ON NA- 
TIONAL BRANDS. FREE INFORMATION. 
CALL TODAY: 1-800-522-3310 


OF INTEREST TO ALL 


75 Red Worms $5PPD, 75 Africans $10PPD. 
White Hawks Worms. 232-247PS Yankee. 
Quakertown, PA. 18951-5341 


INVENTIONS WANTED 


Apply for a Patent! FREE information Kit. Call 
1-800-846-8368 Ext. 101 


Inventors: Free information tells How to offer 
your invention for sale, license. Kessler Corp. 
43 years 1-800-537-1133 or dicklw@aol.com 


| 


BOOMERANGS! HIP-TECH DESIGNS. Amaz- 
ing Returns. FREE Catalog. BoomerangMan, 
1806-2N. 3rd, Monroe, LA 71201-4222. 
bmanrich@iamerica.net 


rKITES - 


| FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! Wig 

1 Into The Wind e (800) 541-0314 [| 


1408-P Pearl St., Boulder, CO 80302 
22 


MAGIC/NOVELTIES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $6.00. Hank Lee's 
Magic Factory, Dept. PS8, 127 South Street, 
Boston, Massachusetts 02111 


MISCELLANEOUS 


BURIED TREASURE - Sensitive equipment 
allows locating from distance. Free brochure. 
Simmons, Box 10057-KA, Wilmington, NC 
28405. 


MEN’S WIDE SHOES 
EEE-EEEEEE, SIZES 5-13 
FREE catalog · High quality 160 styles 


e 


HITCHCOCK SHOES, INC. 
Dept. 46F Hingham, MA 02043 
1-800-992-WIDE  www.wideshoes.com 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711 


EARN THOUSANDS mailing letters like me. For 
details: Information Please/PS P.O. BOX 3337, 
Logan, UT 84323-3337. 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Foid-ups, Easily. Aluminized System Out- 
powers, Outciimbs, Outpaces Competitors. Free 
Brochure. 406-652-6766 


NEW PRODUCTS 


Build It Yourself 
Front End 
Loader 


CAD 
LOADER 


P.O. Box 606, Dept S. + Daleville VA 24083 1-800-817-5267 


FREE copy of TIME TRAVEL Magazine, UFO 
technology. 115 Riverbirch Cres., S.E., Calgary, 
Ab., Canada T2C3M1 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Hgwy, Raynham, MA 
02767 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 
1-800-733-7107. 


PLASTICS 


RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available, Polyester resins, fillers, colors, sili 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 98L/PS, 4915 Dean, Woodstock, IL 60098 


Rubber, plastic compounds, techniques, 
sources. Free information: Castcraft, Box 
17000(V98), Memphis, TN 38187-1000. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOV'T FORECLOSED homes from pennies or 
$1. Deliquent Tax, Repo's, REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rent listings. 


MONTANA & WYOMING 
and 


'operties and 
Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Cali today for ree information & photos. 

Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153. 
Bozeman, MT 59771-1153 (406) 506-8088 

wew. 


Call Toll Free: 1-800-682-8088. 


20-160 acre claim program stil available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
its much easier and only costs $1, per acre). 
http:/www.olypen.comvpubliclands/ 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. — MAILPOST, 
2421PS Pratt, Chicago, Ilinois 60645, 


773-764-0100, 800-890-3199 
http:/www.netcom.com/-mailpost 


ROBOTICS 


TE e BOOK. e PLENS # 
. VIDEODE « MODELS « MORE! « 
(request oun FREE [Ar] 


wu EpODisipr P. com 


SATELLITE TV 


DSS TEST CARD authorizes all channels. For 
information call toll free 1-888-416-7296 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-858-2553 
or 1-813-754-5021 


FREE DSS TEST CARD information package. 
Turns on all channels. Write SIGNAL. SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


Continued on pg. 106 
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LOOKING BACH 


unusual life forms, 
the editors focused 
on the glass-sponge, 
so named because 
its skeleton, when 
dried, resembles 
glass. Most exotic 
of these was the 
Hyalonema, or glass- 
rope sponge, shown 
here at half its natural 
size. Brush-like threads 
form a twisted rope, ter- 


EDITED BY BOB SILLERY 


How Diamonds Are Born 


minating in a teat-like pro- 
jection at top, where it is 
covered with fine sponge. 
The sheath, or encrustation 
of starry warts, is the work 
of a polyp.—September 1873 
So unusual were glass-rope 
sponges dredged from the sea 
that early artists mistakenly 
portrayed them upside down. 
The Hyalonema continues to 
thrive and is quite common 
today, says Klaus Ruetzler, 
a research biologist at the 
Smithsonian Institution. 


1:3 MICROSCOPIC BUBBLES of foreign 
UIS] substances trapped in natural di- 
amond crystals support a new theory on 
the origin of diamond fields. Containing 
water, methane, and ethyl alcohol, the 
bubbles account for vapors that rocketed 


Accidentally dropping 
rubber mixed with sulfur 
on a hot stove was a key 
to success. Goodyear— 
a far greater inventor 
than businessman— 
never benefited finan- 
cially.—September 1898 
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the diamonds from Earth's depths. As jets of hot vapor swelled 
up, they formed tubular passageways, called kimberlites, that 
hurled the precious stones to the surface, according to geolo- 
gist Thomas R. McGetchin of MIT.—September 1973 

What happened to the million-dollar Cartier diamond (above) 
shown in our story? It wound up on the finger of Elizabeth Taylor. 


Goodyear Stabilizes Rubber 


ILD NEAR THE END of a century fertile 

t in invention, Poputar Science saluted 
those who contributed most. Among those 
cited: Charles Goodyear, originator of vulcan- 

ized rubber. Goodyear doggedly worked at im- 

proving raw rubber, which was sticky and could 

not withstand heat or cold. Falling on hard times, 

Goodyear continued his experiments while in debtors’ prison. 


For More... 


Jump into f£ 


“THE WAR-TIME JEEP now has a glamorous descen- 

dant—a sporty-looking convertible called the 
Jeepster, being produced by Willys-Overland. Retaining 
the distinctive Jeep shape, the Jeepster is powered by a 
standard four-cylinder Jeep engine. The delivery price is 
less than $2,000." September 1948 

The Jeepster was offered from 1948 through 1950, and 

precisely 19,132 were produced. In 1966, the Jeepster line 
was redesigned and renamed the Jeepster Commando, with 
station wagon, convertible, pickup truck, and roadster mod- 
els. Chrysler, which acquired the Jeep brand in 1987, re- 
cently unveiled a concept that revives the Jeepster name 
and crosses a sports car with an off-road vehicle [What's 
New, April]. No production plans have been announced. 


Relief for 
Diabetics 


dens from six U.S. 
hospitals electrified 
the world: Insulin, a serum 
derived from the entrails of 
animals and given to the hos- 
pitals for clinical testing, had 
proved extremely successful 
in treating diabetes. Even 
more astounding was that 
the discoverer was a little- 
known Canadian lab assistant 
named Dr. Frederick G. Bant- 
ing. Banting was able to ex- 
tract purer serum than other 
researchers by removing the 
substance from intestinal 
tissue some time after the 
animal's digestive ducts had 
been tied.—September 1923 
Banting shared the Nobel 
prize in physiology and medi- 


Visit www.popsci.com for the following additional looks back: 
* Revival of the 200-mile Pony Express mail delivery from 


Missouri to California (1923) 


* Simple, tiny amplifier called the transistor makes the 


vacuum tube obsolete (1948) 


cine in 1923. Recent clinical 
trials using an inhaled form 
of insulin have been success- 
ful. The method promises 

to replace painful, inconve- 
nient injections. POPULAR 
Science previewed the tech- 
nology, and other alternative 
methods of dispensing medi- 
cine, in "Breaking the Skin 
Barrier" [December '96]. 
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You really can switch down 
to lower tar and enjoy 


satisfying taste. 


- 
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M RIT -N SURGEON GENERAL'S WARNING: Cigarette | 


You really can switch down 
to lower tar and enjoy 


satisfying taste. 


